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“Fastest and most approachable 
implementation of that language’? 
—Darryl Rubin, Al Expen, on Turbo Prolog 


“Most powerful 


version of Basic ever’? 
—Ethan Winer, PC Magazine, on Turbo Basic 


And able to leap 


onto “new ground in the 
price/performance arena” 


—John H. Mayer, Computer Design, 
on Turbo C 


See the technological 
excellence of Turbo C, 
Turbo Pascal and 
Turbo Basic! 


 .. Meet Turbo Prolog 2.0: 
nme Artificial Intelligence like 
“you've never seen it! 
) . 
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DELUXE 








CW. 


now paar et a rear or bottom feed. Real handy if youve 
printing labels, forms, cards or stationery. 

As for convenience, you'll also appreciate the front panel 
controls, the outstanding compatibility and the wide selection 
of typestyles via available font cards. T here’ even color capa- 
bility on the deluxe MSP-50 and 55. 

Allin all, the MSP series, with an 18-month warranty, 
represents an excellent value in precision- built printers. Which, 
considering Citizen’ tradition, isn’t all that new. 

For the dealer nearest you, call 1-800-556-1234, Ext. 34. 

In California, call 1-800- — . 
AA1-2345, Ext. 34. —OUN VAD 


th Sept len parr Printers that run like clockwork, 
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Geta BIG Boost 


for a small price 


Boost your system's performence 
without busting your budget! 


Veeche significantly increeses 
effective progrem speed— 
especially for disk intensive 
operations. Vcache retains data 
from your hard disk in fast inter- 
nal memory for super fast access 
the next time you need it. 


Veeche Is flexible. \t works under 
DOS with standard, extended, or 
expanded memory to give you a 
maximum cache size of 15 
megabytes—enough for your 
biggest files! 


it’s Easy! Vcache installs with a 
single statement and requires no 
modification of your existing pro- 
grams. It’s transparent to all 
normal programs—all you see is 
faster! 


Extra programs for even more 
speed! Vcache includes Vkette 
for faster floppies, Vscreen for 
speedier screen displays, and 
Vkeyrate for a quicker keyboard. 


“In eddition to being one of 
the festest disk-caching 
progrems evailable, Vcache 
is elso an ell-around per- 
formance booster.” 

Jeff Holtzman, PC Resource 


1-800/284-3269 


$3 shipping and handling 
$59.95 CA residents add 6 5% tax 


Golden Bow Systems 


2870 Fifth Avenue 
Suite 201 

San Diego, CA 92103 
619/298-9349 


Telex: 201520 GBS UR Teleflex: 619/298-9950 
Veeche is a tredemark of Golden Bow Systems. 
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Leave it to IBM and 
Compaq to steal the 
show. When PC 
Magazine planned a 
cover story on C com- 
pilers, we had no way 
of knowing that these 
two major players, 
joined by ALR and 
Hertz, would be of- 
fering 25-MHz 386- 
based screamers just 
prior to press time. 
Machines of this un- 
matched speed de- 
serve cover treat- 
ment, and our First 
Looks staff responded 
on newspaperlike 
short notice to pro- 
duce nuts-and-bolts 
reviews of the four machines, complete 
with PC Labs hands-on test results. 

We can tum on a dime to review four 
state-of-the-art computers, but reviewing 
the latest C compilers takes planning. A 
major effort went into creating the indus- 
try’s best C compiler benchmark tests. In 
the process, we committed our newest 
staff resources to do the job: Pamela J. 
Milland, our newest Labs project leader, 


and Richard Hale Shaw, our newest con- | 


tributing editor. 

Shaw’s regular contributions to the Lan- 
guages column demonstrate his C exper- 
tise. In this issue he plays a major role in 
the C product reviews. And in PC Lab 
Notes, his part 2 of **Writing Optimal C’”’ 
contains tips and techniques for optimiza- 
tion that will help speed up your programs 
and generally sharpen your C program- 
ming skills. 

Speed is always a central issue, and no- 
where is it more so than on a local area net- 
work, where a slow server or transmission 
scheme can bring down an entire work- 
group’s productivity. Telephone or twist- 
ed-pair-wiring setups have always been 








Programming expert and contributing editor Richard Hale Shaw 
presides over a C language compiler face-off. 





branded as slow compared with coaxial- 
cable-based LANs. Not satisfied with the 
conventional wisdom, our workgroup sys- 
tems editor, Frank J. Derfler, Jr., ran three 
twisted-pair-wiring systems from Hewlett- 
Packard Co., 3Com Corp., and SynOptics 
against a coax-based Ethemet LAN. The 
benchmark test results will probably sur- 
prise you. 

All mass-storage disks are removable 
given enough time and effort, but—and 
this is no surprise—only a few can be put 
back again easily. For years the Bernoulli 
Box has provided a reliable means to carry 
away large amounts of data on a disk with 
no hassle. In this issue we explore how the 
Bemoulli Box II stacks up against the al- 
ternative technologies that have sprung up 
in this burgeoning market. 

Price/performance issues are moot 
when it comes to the utilities published in 
PC Magazine—they’re free! This issue we 
offer FONTEDIT, which lets you create 
custom EGA and VGA screen fonts. Try 
it; it’s fun and useful. If you don’t have a 
knack for C programming, you may have 
an eye for design. PC] 
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These unretouched print 
Samples show the superior 
print quality of QMS-PS 810 





The new 
8-page/minute 
QMS-PS 810 
laser 4 
printer 


1987 Laser Connection 


over printers using first. 
generation print engines. 


ow. 
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ntroducing the PostScript laser printer 
that blacks out at high speeds. 


The new QMS-PS” 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript’, and the superior print know-how of 
QMS, an industry leader. 


Under the hood QMS ASAP” (Advanced Sys- 
tem Architecture for PostScript) is proprietary 
technology that helps eliminate the hardware 
bottlenecks that hinder other PostScript printers. 
As a result, QMS-PS 810 boasts processing speeds 
remarkably faster than other PostScript printers 
in its class. And faster output means greater pro- 
ductivity. In addition, the QMS-PS 810 laser 





; printer’s new Canon” 
se | SX* print engine 
meat covers solid areas and 
Maas (/, prints fine detail 
« ; better than previous- 
generation engines. 


Fast start, strong finish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want. And put it anywhere on the page. In fact, 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it. 

Along with PostScript, the HP LaserJet+™ 
Diablo’ 630 and HP-GL™ printer emulations 
are added for your non-PostScript software. 

The QMS-PS 810 laser printer is easy to 
use, maintain, and comes with a one-year war- 
ranty. It's available from Laser Connection 
dealers. Laser Connection is a sales and 
marketing subsidiary of QMS. For the dealer 
nearest you call 1-800-523-2696 . 


LASER 
Ke CONNECTION 


A QMS company 


The following are trademarks of their respective compames, QMS, QMS-PS, ASAP. 
Laser Connection of QMS, Inc. PostScript of Adube Systems. Inc. Canon, Canon 
SX of Canon, US.A LaserJet +, HP-GL of Hewiett-Packard. Diabla of Xerox Corp. 
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LANGUAGES 
The C Mystique 

Charles Petzold! The power 
and flexibility of the C 
language are quickly making it 
the programmer’s language of 
choice for applications 





MASS STORAGE 
Removable Mass Storage: 
You Can Take It with You 
Mitt Jones/ Removable hard 
disks and cartridges offer data 
security and portability 
advantages over traditional 









































development.............c0006 92 mass storage. Products from 
| Aristotle, Eastman Kodak, 
Compiling the Facts on C Iomega, Plus Development, 
| Richard Hale Shaw! PC ProStor, Qume, SyQuest, 
Magazine tests the latest Sysgen, Tandon, Tradewinds 
arrivals in the C compiler 3Com: best choice for small work Peripherals, and Western- 
market. PC Labs’ new C groups, page 189. Dynex offer you a variety of 
compiler benchmark tests price/performance options 213 
challenge products from CONNECTIVITY Performance Tests ........ 244 
Borland, Computer Making Connections: Features Table ............. 254 
Innovations, C Ware, Ecosoft, | Fast Performanice over 
Lattice, Manx, Mark Telephone Wire EDITORIAL PRODUCT 
Williams, MetaWare, Frank J. Derfler, Jr.43Com, INDEX 
Microsoft, Mix, and Hewlett-Packard, and The complete listing of 
! W2tcOM ...:ccseesssersesrae 115 | SynOptics all offer systems products reviewed in this issue, 
= ANSI C Compatibility that send your data over plus a quick reference to 
C compilers have TAG? iscscccecsissteas esses twisted-pair wiring at rates utilities, programs, and tips in 
: competitive with coaxial-based 















the Productivity section ... 438 








improved dramatically Features Table........ 
since 1975, page 92. Performance Tests 





First Looks, page 33. j 








Mass storage options from Plus Development 
and others challenge Bernoulli, page 213. 
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| Hands On: 

e 25-MHz pioneers: the fastest 
PCs money can buy, from 
IBM, Compaq, ALR, and 
Hertz 

e Sprint: Borland’s 
innovative, high-powered 
word processor mimics 
competitors’ commands 

e Seiko’s budget-minded 
monitor challenges the IBM 
8514 

e Paradox OS/2 shows what 
OS/2 is all about with tricks 
DOS applications can’t touch 

e Pipeline: The DRAM 
shortage in perspective 

e Lotus’s Value Pack zaps 
1-2-3 copy protection 

e PagePerfect integrates word 
processing, desktop publishing 
e CrystalPrint WP delivers 
laser output at half the price .33 


AFTER HOURS 


e Systems from Roland, IBM, 
and Music Quest can tum your 
PC into a music-maker 

e CD-Play and CD-AudioFile 
bring the magic of music to 
your CD-ROM player 

e For Record Collectors: a 
database for your music 
collection 

© Gunship: Keeping the world 
safe from Communism .... 448 
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PC LAB NOTES 
Writing Optimal C, Part 2 
Richard Hale Shaw! C programs that execute faster are easy to 
write using these optimization tips and techniques 
UTILITIES re. 
Making Your Own Screen Fonts 
Michael J. Mefford/ Create, modify, and load your own screen 
fonts easily using FONTEDIT—a utility that puts custom EGA 
and VGA fonts at your fingertips 
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| beneficial bug in SuperCalc; an 
easy way to convert six-digit PC TUTOR 
labels to serial date values in Robert L. Hummel/ Selecting 
MEZ Si cccaseassestesiosseexss 345 | an upgrade path from among 
many multitasking 
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We think 80886 
echnology is 
worthless... 





Were ALR, the California 
computer corporation, and we make 
the world's most powerful personal 
computers. Now you can get the 
same power and performance of 
the FlexCache 386 Series in a 


20MHz Systems 
ALR™ Compaq” IBM™ 
FlexCache  DESKPRO _PS2 70 386 


20386DT-R66 386/20 Mod 60 8570-121 








Golden Gate Bridge, San Francisco, California 


...lf you cant afford it. 


desktop platform. And you can get 
the new desktop systems for a lot 
less (as much as $4305.00 less) than 
comparably configured Compaq» 
and IBM~ systems. The FlexCache 
386 series incorporates exclusive 


25MHz Systems 
ine Compas”  eM™ 
FlexCache___DESKPRO__PS’2_70 386 


253860T-100 386/25 Mod 110 © 8570-A2t 


12 (Million instructions per second) - MIPS 





Processing performance based on Power Meter Version 
~ 5 AAP 5% 


4.71 MIPS o MIPS M) NMEPS 
66MB (28ms) 60MB_ (30ms) 120MB (23ms) 


$4590.00* $7499.00" $7995.00* 





6.06 fiir 0) MIPS $ MPS 


$6990.00*  $10,299.00* $11,295.00" 


*° Proes and configurations as of July, 1966 and sufject tp change. 
ALR and FlexCache are trademarks of Advanced Logic Research, Inc. Compaq and Deskpro are trademarks of Compaq 
Business Cor 


Computer Corp. IBM and PS/2 are trademarks of international 
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flexcache architecture, designed by 
the manufacturer of the first 80386 
based system, ALR. 

In our opinion, new technology is 
great, but worthless, if you can't 
afford it. That's why INFOWORLD 
said, "ALR continues to deliver high 
performance machines at comfortable 
prices.” So make a free call and find 
out who your nearest ALR dealer is. 


1-800-444-4ALR 


WA __ 


Advanced Logic Research, Inc. 
9401 Jeronimo 

Irvine, California 92718 

(714) 581-6770 


FAX: (714) 581-9240 (714) 458-0532 
Telex: $106014525-Answer back Advanced Logic 


“rile Breall 286 ows the (cen oe 
sige tie dwell bl poe 


*\Bmaldieru 286 i a good value and a quality product backed 
by oft support” 
Dan A. Griffin 
‘The Newsletter of the AutoCAD User's Group 
it ae 
Penal of he cacang tnt m 
el sa Fc nett penal ied) 


*The 12-MHz Breakthru 286-12 speedup bound is the fastest 
of those tested, but not the most expensive. On a dollar per- 
horsepecoer basis, it could be called the cheapest boost availa- 





Think You Need an AT? 





Make Your IBM PC Faster Than an AT in Just 5 Minutes! 
Accelerator Cards: Speed and Value 


‘Speed figures are consolidated resutts from 10 tees of 


O Microsoft Mach 10 

O Univation Dream Board 
D Orchid Turbo EGA 

D ST&D Standard 286 


O Classic Speedpack 
D Orchid PC-Turbo 286e 


$1,195 
O Breakthro 286-12 $595 


REPRINTED FROM INFOWORLD, APRIL 27, 1987 


Breakthru 286-8MHz-$395 
Breakthru 286-12MHz-$595 


We are excited about our three speedup 
ucts. You probably know about our 
i disk access speedup software 
that was awarded PC e's Best of 


1986 award (see box). After the smashing 
success of Lightning, in late ‘86, we 
















“Lightning is almost mandatory... 
Steve Manes, PC Magazine 
Best of 88 review 
Loads with the DOS - always ready as a background 











~ everytth rogram: 

cess the disk (hard or floppy) are made a up 
to 2 to 4 times faster Uses a principle greatly enhanced 

from mainframe technology called caching. Fully ex: 
ploits Above Board memory. 

UGHTNING is the standard against which 
all our competition measures itself because we achieve 
universal compatibility with other software. Data is 
never lost. Order 
it free with your Breakthru 286 board. 









separately or get 













LIGHTNING™—FREE with Breakthru 
speedup hardware—$89.95 purchased separately 


teed the Breakthru 286 board to be 
iterally the most advanced, fastest, most 
feature-rich board available. The 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet- 
ter with the Breakthru 286-12. This new 
board has the clock speed cranked up from 
8 to 12 MHz for speeds up to 10.2 times 
faster than an IBM PC. It is 50% faster than 
an 8MHz IBM AT, and up to a whopping 
1,000% faster than a regular PC. 
HERE'S WHY THESE TWO BOARDS 
ARE SO SPECIAL. 
easily. A half-slot 
card means eee rea 
a full slot. , 














PERY WAL LX 
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products it works in the Compag Portable 
and most clones. Easy iow how 
you just place alton are — 
remove the 


a single cable. THEE ign: is no fees re- 
quired. From that moment you are run- 
ning faster than an AT. 
ond, they are advanced. The 
BREAKTHRU 286 replaces the CPU of the 
PC or XT with an 80286 mi sor 
Fravis Easket Hic, ibe folipad in taet ind in the AT, 
Has a 80287 math coprocessor slot for 
numeric ee ve appications, A 16K 
cache memory les zero-wait-access 
to the most most recently used oe data. 
Speed swit to 
ae, back a speed on iy for 


Alec 
system RAM, yee and 
perp eral cards can be used without soft 


‘timing sensitive applications. 


Sciam osninen’ Hhelspentet 


Specification (EMS). Software 
eo 
Faster smarter than an AT - PCSG 


Fourth, Ee are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com- 

parison. cards offer only a 
Speedup inspite of theirclaimsand 
are just poorly engineered. 
are really ered about these prod- 
ucts. PCSG shies the unabashed state- 
ment that the BREAKTHRU 286 card 





represents more advanced technol 
: dram, PC. 


than boards by Orchid, Qua 

Technologies, Pe we peas 
goon. Breakthru 286 is undis- 
putedly the turbo board with 
the biggest bang for the 
buck. And we yeititide 
FREE the $89.95 ac- 
Ame htning 
today 
with your rcreatt cg or COD 
instructions and we will ship 

your card the very next day. 


Think 
Think Again. 
DON'T TAKE OUR WORD FOR TT. USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 


DAYS. IF YOU ARE NOT TOTALLY SATISFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 


f= 2: 


WAR TTER St 
4540 Beltway Dr. @ Dalias, Tx. 75244 @ (214) 404-4000 © 1-800-544-4699 
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Lucid 3-D" is the 
best spreadsheet 
you can buy. 


Don't take our word for it. Use 
Lucid 3-D for 60 days. Return it 
for a full refund if not completely 
satisfied. Plus, instead of the $199 
list price, an introductory spread- 
the-word price of $149. 


Winner of 

PC Magazine's 
1987 Award 
for Technical 
Excellence 





Lucid 3-D is priced to sell at 
$199, but we want thousands of 
people using Lucid everyday, all 
over the world. We invite you to 
be a part of that group. The 
reason we are offering Lucid for 
only $149, on a sixty day return 
for a full refund, is simple. 
Preliminary user testing of the 
product produces the same 
results over and over. People tell 
us they would never work without 
Lucid 3-D again. Even folks 
continuing to work with 1-2-3. 


Memory Resident 

That's because the idea of a 
memory resident spreadsheet 
makes sense, one that you can 
pop-up instantly while working in 
your word processor or any other 
program. Lucid lets you cut any- 
thing on the screen and paste it 
right into Lucid, or cut anything 
from a Lucid worksheet and paste 
into the application below. You 


can even run Lucid on top of 
1-2-3 if you like. and cut and 
paste information from one to 
the other, including formulas. 

Lucid 3-D was developed over 
the past two years with countless, 
exhaustive hours of planning and 
programming to produce 
something spectacular. This is a 
product that works the way we 
dreamed a spreadsheet would 
function. Everyone who has seen 
it says things like, “Lucid 3-D is 
how software of the 1990's will look 
and perform’. or even more to the 
point “This is the way | thought a 
computer should work'’. You'll see. 
Lucid is exciting. 


Masterwork 

We could go on at great length 
about all the features and 
innovations in Lucid, but Lucid is 
more than a bag of features. 
What is most important is the 
pride and craftsmanship that 
went into its creation. It is a 
masterwork. The overall feel is 
tight and polished. In fact Paul, 
Somerson, editorial director of 
PC Computing, used one word to 
describe it, “Slick”. 

PCSG has built a reputation as 
a development laboratory 
producing products that you 
know are excellent. In 1983 PCSG 
dominated the Model 100 laptop 
market with ROM based software 
that every reviewer rated as 





POP-UP 3 DIMENSIONAL SPREADSHEET 


excellent. In 1985 we produced 
Lightning, the pioneer and award 
winning Disk speed up software. 
In 1986 we developed the 
Breakthru 286 accelerator board 
that blew everything else out of 
the water, and later we topped 
ourselves with the Breakthru 12. 
Now in 1988 those who have 
worked with Lucid 3-D tell us 
“you have done it again. This is 
software everyone should have’’ 


For a limited time 


$149 


1-800-544-4699 
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Fig. 1 Let's get the detail on those ad costs. Just 
move the widebar to that cell and press one key 
(Grey +). 


What Makes Lucid 3-D So Special 
In the screen examples you can see 
Lucid is really three dimensional. Any 
cell of the spreadsheet can contain 
a complete other spreadsheet that 
you can access with a single keystroke. 
It is as simple as the pictures show. 
And you don't have to write formulas 
to do that. 

All you do is go look at the other 
file navigating through easy, point 
and shoot directories. When you 
come back up (with one key) the 
link is made automatically for you. 

Everything about Lucid works that 
way. Users say “It is so intuitive that | 
really don't need a manual:’ That's because 
we use something we call a visual 
command menu. Jim Seymour, the 
noted PC columnist, talking about 
Lucid in a recent article said that, “If 
there ever was an interface idea so good it 
ought to be stolen and widely used, this is it!’ 

What he was talking about is a 
new menu approach that follows a 
simple design concept: it is easier to 
recognize than it is to remember. As 
choices are made on a menu that 
take you to lower, levels you always 
can see exactly where you came 
from and where you are going. The 
complete menu path is always visible. 
You cannot get lost several levels 
down. This means you never have to 
remember a command, you just flow 
right to it 








Fig. 2 Here we ere, instantly. Notice the lower left 
corner showing we ere on level 2. You can go 
down or up. 


Plus, no matter where you are on 
a menu or what you are doing, just 
press function key FI, and you will 
get a help screen specific to that 
command or action. Or if you want 
to know about any subject you can 
pop up an index of over 600 topics 
and select the one you want. 


Notepad Behind Every Cell 

Another 3-D feature is that any cell 
can also contain a multiple page 
note that you instantly access with a 
single keystroke. You can write notes, 
Memos or letters that relate to your 
work, save them as individual files 
and even print them separately or 
with your spreadsheet. 










[Pesce eee 





Fig.4 Now, instantly we are on 
fevel 3, Each level is ¢ different 
spreadsheet. You could now move 
to the New York Times and see 
the detail on that figure. There is 
No limit to the levels you can go. 
Move right down to transaction 
level if you like. 


screen are completed. Other 
calculations you don't see continue 
on in the background during the 
next commands. The end result of 
this powerful combination is you 
rarely wait for a recalculation with 
Lucid. You find out what instantaneous 
is all about. 


‘lve been calling it an ‘Everyman's Spreadsheet’, 
and | think that's how the market will position it. It’s 
much more than an inexpensive alternative to 1-2-3.7? 
Jim Seymour, Columnist, PC Magazine, PC Week 


Speed 

Lucid 3-D is truly revolutionary. It is 
fast, fast. fast! It is incredibly quick in 
performing calculations because it 
doesn't recalculate every cell every time 
you insert an entry, Instead, it only re- 
calculates the specific cells that are 
affected by your change. This is called 
minimal recalc. Lucid also has a 
remarkable innovation called back- 
ground recalc in which you are given 
control of the cursor the moment 
calculations affecting your viewing 


Lucid Learns 

Lucid 3-D also lets you teach it in 
any combinations of keystrokes so that 
involved sequences can be done 
with single keys. Plus more than just 
remembering keystrokes, Lucid allows 
you to create Macros with loops, 
procedures and conditional 
branching amazingly all done 
automatically with simple menus. 
You can create your own menus that 
show the new features you have 
taught it. Another great feature is 


Jlete other spreadsheet 
with a single key. 





4 1D | 
Fig.5 Of course, Lucid does multiple windows. 


Notice, you can simultaneously open windows in 
different directories, different drives, even down as 


many 3-D levels as you like. No one else can do that. 


you can make your custom menus 
work like Lucid where one choice 
can take you down a level to a 
whole new set of choices. What's 
nice is that they will work from one 
spreadsheet to another. 
Mouseability 

Lucid 3-D was designed for both 
keyboard enthusiasts and mouse 
lovers alike. You can take your pick. 
Designed around the mouse from 
the ground up, the interface is 
smooth and natural. You select files 
to load from directory lists. Every- 
thing is point and click. What's 
more, any Lucid 3-D menu selection 
can be “moused” and the response 
time is “right now” instead of the 
sluggish “a little bit behind you" feel 
of add-on mouse menu systems like 
those you've seen with 1-2-3. 

A window pops up with a library 
of function names you can page 
through with the mouse. Select, click 
and it's in the formula with no 
typing required. You even have a 
label window that you can fill (from 
the keyboard) with favorite labels 
and names so that you can insert 
them later with the mouse. There's 
even a pop-up calculator to insert 
numbers so you don't have to go to 
the keyboard very often. 

it really permits that feeling of 
becoming one with your work. Lucid 


Fig. 6 We need those budget figures in the Word 
Perfect letter we are writing. Clipboard Dump does 
it right now. 


3-D has windows of user defined 
Tange names as well as the macros 
named by the user that can be 
selected just by pointing and clicking. 
Icons that are easy to grab with the 
mouse let you resize and move the 
spreadsheet window with the ease 
you would expect. Plus you can go 
anywhere on the sheet by moving 
the mouse and clicking on the 
spreadsheet borders. And remember, 
Lucid is designed so that any of 
those features are done with or 
without the mouse easily and quickly. 


Audit 

When you are staking a big decision 
on information gained from a 
spreadsheet you need to be certain 
that you have made no mistakes. 
Lucid 3-D offers five audit displays 
and printouts, 
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Fig. 7 Here it is right in Word Perfect (or any word 
Processor) just like you typed it. You can go the 
other way just as easily. 


Even if you don't plan to abandon 
1-2-3, Lucid makes sense. Files are 
converted between them with ease 
so there's not an interoffice compati- 
bility problem. This means you can 
have the power and fun of Lucid 
3-D without having to upset your 
present systems. 

We are excited about Lucid 3-D, 
But don’t take our word for it, take 
us up on our 60 day offer. 

Call us on our order line number 
and we will ship your order the very 
next day. This $149 offer will end as 
soon as our dealer network is fully 
stocked. But in the mean time we 
invite you to try Lucid as part of our 
“spread the news” campaign. Just 
pick up the phone and call us. We 
accept all major credit cards or you 
can order COD. 


Ask your dealer or 
call 
1-800-544-4699 
or 214-404-4000 


eo Hd 
PCSG + 4540 BELTWAY DRIVE «+ DALLAS, TX 75244 os 
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The fastest way 
to get rid of your hang-ups. 


Introducing the Ven-Tel Pathfinder™ 18K. 
Its the fastest dial-up modem available, and 
it works better over poor phone lines than 
any other modem. 

Plus, it guarantees 
that your data 
will be 100% = 

error free. = 


It’s Really 
Faster. 


Though other high-speed modems may 
claim speeds up to 19,000 bps, they rely 
exclusively on data compression, and can 
only achieve these speeds on excellent 
quality phone lines. 

But the Pathfinder 18K has a unique 
ability to adapt to the changing quality of 
the typical phone line: it falls back in small 
100 bps increments and can bounce back 
again when line conditions improve! So in 
the real world, it 
actually transmits 
nearly twice as fast 
~ as other modems— 
up to18,000 bps 

| without data com- 
—J pression. Keep that 
in mind when com- 
paring modems. 

What's more, if lines do deteriorate badly, 
the Pathfinder 18K’s own data compression 
automatically kicks in to keep you moving 
at the highest possible speed. 





“Picture-perfect transmission for 
CAD/CAM and graphics.” 










A Pathway For New 
Applications. 


CAD/CAM * software downloading 
+ high-speed LAN gateways + desktop 
publishing * remote computer diagnostics. 
They’re all feasible now, thanks to the 
Pathfinder 18K’s great speed and accuracy. 
Besides which, the 
Pathfinder 18K can 
perform more routine 
tasks in a fraction 
of the time, and at a 
fraction of the cost, 
of conventional dihem Us 


When you use more of the band- 
width, you get better performance 
and faster overall throughput. 


Connectible And 
Compatible. 


The Pathfinder 18K is on excellent speak- 
ing terms with more leisurely-paced 2400, 
1200, and 300-bps modems. And it’s 
supported by more communications pack- 
ages than any other high-speed modem— 
including PC-to-PC, PC-to-mini, PC-to- 
mainframe, LAN and Macintosh software. 

Call us at 800-538-5121. Well be happy to 
show you how Ven-Tel’s Pathfinder 18K can 
get rid of your data transmission hang-ups. 

Faster than you ever thought possible. 


Ventel 


Modems 


modems. 


Ven-Tel Inc., 2421 Zanker Road, San Jose, CA 95131, 800-538-5121 
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VIEWPOINTS 


LETTERS TO 


UNDERSTANDING OS? 

1 appreciated Jim Seymour’s commentary 
on the memory requirements for running 
OS/2 (“RAM Scam '88,”” PC Magazine, 
May 31, 1988). People who upgrade to 
OS/2 should understand what is in store for 
them. 

1 also appreciated his remarks about pro- 
tectionism. The world has shrunk, and it 
has become expensive to favor domestic 
suppliers. Instead of restricting imports, 
we should work on increasing exports. Fa- 
vors to American chip makers harm Amer- 
ican computer manufacturers as well as all 
American companies that use computers. 

Stephen Rawlinson 
Sunnyvale, Califomia 





MORE OR LESS 

Contrary to Richard H. Gleick’s letter 
(Letters to PC Magazine, PC Magazine, 
June 14, 1988), the statement ‘*] could 
care less’’ is correct English. It is uttered in 
an ironic tone, rather like ‘‘] should care?’’ 
and has a Yiddish flavor. 

“*] couldn’t care less’’ means the same 
thing but is stated literally, and people not 
from New York find it easier to interpret. 

Michael Covington, Ph.D. 
University of Georgia 
Athens, Georgia 


LEXITYPE ADVANCES TECHNOLOGY 
The review of Lexitype Plus il (‘‘Fast, 
Flexible, and Forward-looking,’’ PC 
Magazine, February 29, 1988) contains 
distortions of fact and factual errors. The 
underlying beauty and strength of Lexitype 
lie in its fundamentally different approach 
to word processing; your reviewers appear 
to have completely missed the point. For 
example, Lexitype’s use of color-coded 
keytops is completely ignored in the re- 
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view. The use of meaningful document ti- 
tles is not even mentioned. And your dis- 
cussion of Lexifype’s Full Page display 











ust, Flexible, 
nicrd-look ine 
W. 


¥ 


(which shows the operator the format of | 
the entire page of text on the screen) is ob- | 
scured by your obsession with whether or | 
not it is ‘true’? WYSIWYG. 

But most upsetting is your assertion that 
Lexitype ‘‘does not take advantage of cur- 
rent PC software technology.” If ‘‘PC 
technology’’ means EGA displays, laser 
printers, local area networks, and so on, 
Lexitype supports all of these, and we are 
committed to supporting emerging tech- 
nologies as well. However, if *‘PC tech- 
nology’’ means eight-character filenames 
for documents, layer upon layer of menus, 
hidden codes, and so on, then perhaps 
Lexitype has simply surpassed current PC 
technology. 





Lon J. Berman 
President 
Lexitronics Inc. 
Sterling, Virginia 


Lexitype Plus II emulates a typewriter. 
Keytops identify key assignments that dif- 
| fer dramatically from other DOS applica- 
tions (the Up Arrow, for instance, moves 
the cursor down). Undo and justification 
| function page by page. Reformat adjusts 











imparted documents to Lexitype’s mar- 
gins. Files are stored in subindexes that 
are shareable in its network version. Be- 
cause of a production error, the following 
features were incorrectly listed as not 
available: right justification; variable line 
spacing; page numbers automatically re- 
Set; paragraph delete; line, paragraph, 
column, and page block; case-sensitive 
Search; preserves case when replacing, 
recognizes whole words; search-and-re- 
place format codes; prints selected pages, 
automatic envelope formatting and print- 
ing; temporarily goes to DOS; and 
preformatied forms processing. —Ed. 


IBM: FAKING PS/2? 
1 am writing in reference to Charles B. 
Holleran’s letter (Letters to PC Magazine, 
PC Magazine, June 14, 1988), in which he 
criticized Bill Machrone’s statement that 
the IBM PS/2 Models 25 and 30 may not 
be legitimate members of the PS/2 family. 
| agree with Mr. Machrone, and | sin- 
cerely believe that IBM is trying to pull the 
wool over the eyes of first-time buyers. 
Mr. Holleran himself detailed the charac- 
teristics and capabilities that the PS/2 fam- 
ily of computers is supposed to possess. 
He wrote, ‘Among those features are 3'4- 
inch diskettes, improved graphics, and ad- 
vanced functions integrated onto system 
boards.”” 

Although the Models 25 and 30 have 
34-inch floppy disk drives, they are for- 
matted to hold only 720K of data. The true 
PS/2 holds 1.44MB of data. The Models 
25 and 30 do not support VGA graphics 
but, rather, use an enhanced version of 
CGA known as MCGA. 

1 am not aware of any advanced func- 
tions that the Models 25 and 30 possess. 
They do not have the Micro Channel archi- 
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Disk S Sag 


‘Membership Special 


For only $19.95 (reg. $34.95/year} become 
a MicroCom Systems member and receive: 
° "The Shareware Book", a 300+ page 
acc to shareware for the IBM Pet In- 
Cludes helpful information for the new PC 
user! $12.95 if ordered separately. 
A one year subscription (6 issues} to 
“Shareware Review", each issue featur- 
a free new-release diskette from The 
icroCom Collection. 
Reduced member prices! 
Any disks below for only $1.99 each, 
($2.99 for 3. 5) wimoney ba ck guarantee! 


Hundreds of disks available. 
Free catalog with any order! 
LJ BUSINESS t—Easily create, fil in and pnt business forms 


(GRAPHICS 2a,b,c—{3 disks) Produce great 3D graphics. # 
COHUMOR 1—Amuse wifun faces, unfriendly DOS & more! 
CI INFO 1a,b—(2 disks) 150+ grt cooking reapes. Add yr own! 


[2] MUSIC 1a,b—(2 disks) Play tunes or use editor/composer. 
(2) MUSIC 2a,b—{2 disks) Record or piay tunes wPiano Man! 


* Disks so marked above require a color graphics adapter 
Phone or mail your order foday 
for 24-hour shipment! 

MicroCom Systems Cost of disks 
3673 Enochs Street ee TT ar 


Santa Clara, CA 
95051 a 


Gz (408) 737-9000 


Mon-Fri 7am-9pm, Sat-Sun Sam-Spm 
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tecture that the true PS/2s have. They don’t 
even have an advanced CPU, which 
means that they won’t run OS/2 or Micro- 
soft Windows/386. 

In other words, the IBM Models 25 and 
30 are nothing more than old PCs in new 
boxes. 

S.R. Perry 
Vallejo, California 


CHECKING OUT CONNECTIVITY 

I do not ordinarily write to magazines, but 
I did want to compliment you on the recent 
workgroup-computing issue (‘‘Software: 





Connectivity’s New Frontier,”’ PC Maga- 
zine, June 14, 1988). It was great to see a 
serious, comprehensive look at the group 
comnectivity tools now available. 
Kudos to Frank J. Derfler, Jr. 
Richard Anders 
Cambridge, Massachussetts 


STOPPING AT EPSON 

Your review of the Epson Equity LT 
(‘‘Planes, Trains, and Automobiles: 12 
Portables for the Road,”’ PC Magazine, 
March 29, 1988) seems at odds with the re- 
views of other portables in that story. I am 
confused as to why the NEC MultiSpeed 
HD and Zenith Z-183 received a thumbs- 
up, while prospective Epson Equity LT 
customers were admonished to just “‘walk 
onby.”’ 

My confusion stems from the fact that 
all three models are almost identical. The 
Summary of Features table shows the Eq- 
uity LT to compare quite favorably with 
the other laptops in its class. 

Furthermore, your reference to ‘‘Joe 
Isuzu’’ implies that we are trying to de- 
ceive the end user. Not only is this blatant- 
ly untrue, but the comment borders on 
journalistic irresponsibility. 

We believe our customers should have a 








choice of configurations to match their 
budget and requirements. Screen configu- 
rations, hard disk drives, and modems are 
common industry options, even for 
laptops. 

Believe it or not, our screen is similar to 
the screens of both the NEC and the Ze- 
nith. The perceived difference in readabili- 
ty is a function of the individual operating 
parameters determined by each manufac- 


turer. The Equity LT’s character display | 


was selected to provide a differentiation 
between normal narrow characters and 
highlighted wide characters. 

The reviewer writes that at 14.2 pounds, 
the Equity LT is ‘‘just too bulky to be a 
comfortable traveling companion.’’ But 
according to the features table, our product 
matches up well with the heavier NEC 
(14.3 pounds) and the bulkier Zenith 
(15.8) pounds. 

If we are confused by the mixed signals 
your review communicates, we believe 
your readers also will be confused. 

Scot Edwards 
Epson America Inc. 
Torrance, California 


True, the Equity LT does generally match 
the specs of NEC’s MultiSpeed HD and 
Zenith’s Z-183, but the perception of a 
screen's performance is ultimately a sub- 
jective judgment. PC Magazine did not 
mean to characterize Epson’s marketing 
plan as deceitful and regrets any implica- 
tion to that effect —Ed. 


‘WYSE VERSUS ZENITH 

I have found your product reviews to be 
fair and objective, generally speaking, but 
I must take exception to the results of your 
review of 80386 machines (‘‘Three 386s: 
Stretching Performance at 16 MHz,’’ PC 
Magazine, May 31, 1988). 

T don’t understand how you could have 
chosen the WYSEpc 386 over the Zenith 
Z-386. The Z-386 was clearly the fastest 
machine in all of your tests, and it comes 
equipped with an EGA video board and 
Microsoft Windows/386. The Z-386 also 
has 4MB memory boards with EMM capa- 
bility and a version of OS/2. 

Zenith has a nationwide chain of sales 
and repair centers, and while the price 
seems high, the machine is normally dis- 
counted. It is also available as a kit through 
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H Switch to a new d 
soevth te ae 
" taa pret 
4 push of a key wr Press, No special 
See up to twice Aap wn'n k aynses: hardware 
as many rows le eT baeees required 


Now you can zoom out to see more on 
the screen - without exiting your 
worksheet and without investing in 
special hardware! 

With SeeMORE™, a remarkable 
add-in program for 1-2-3® and 
Symphony® you can instantly double, 
triple or quadruple your view with the 
push of a key. 





SeeMORE lets you build a twelve 
month forecast without stopping to scroll 
left and right. All twelve months appear 
on the screen. SeeMORE gives you the 
big picture. 

SeeMORE manages the screen without 
interfering with the normal operation of 
1-2-3 or Symphony. You can zoom in 
and out as you build and manipulate a 





worksheet. You don't need to exit and 
switch to a new driver set! 

Works with 1-2-3 Rel 2 and 2.01 or 
Symphony Rel 1.1, 1.2 and 2.0 on the 
IBM PC, XT, AT, PS/2 and compatibles. 
All you need is a simple graphics adapter: 
CGA, EGA, VGA, MCGA or Hercules. Also 
looks great on Compaq and Toshiba gas 
plasma. Not copy protected. 1-2-3 version 
$79.95. Symphony version $99.95. Get 
SeeMORE and expand your horizons. 





Compag® Portable t plasma display 


CGA EGA WGA__Herc_ Plasma 
Normal 30x25 80x25 80x25 80x25 80x25 
Medium 91x28 106x43_ 91x37_ 90x43 106x40 
Small 106x33 128x43 106x48 120243 128x50 
Very Small 128x25 150x51_128x53 144143 N/A 


Tiny 128x33 160x58 160x60 180x58_160x66 
Presentation 40x25 40x25 40x34 45x25 40x28 


Available from Egghead Software, Corporate Software and other fine resellers. Distributed through Ingram, Kenfil, Micro D, 


Softsel and Software Resource. 
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Unretouched photo of EGA display 


See More Rows and Columns 


“SeeMORE ts brimming with innovations.” 
— Lotus Magazine 
“T use SeeMORE almost constantly” 
~ Jim Seymour, PC Magazine 
“Recommended.” 
— InfoWorld 


SecMORE, 


5 Please send me: {indicate quantity) 
SeeMORE 1-2-3. $79.95 each. 
_—_ SeeMORE Symphony. $99.95 each. 


© Include $3.75 for shipping. ($12 outside USA 
a and Canada.) MA residents add 5% sales tax. 


# Payment: VISAD MCD AMEXC Diners 0 Check 
a 





¢ BP DATE PHONE 


‘ow Sot ap 
§ ‘To order, mail coupon or call toll-free: 
§ In MA. 800-447-1196, Nationally. 


800-445-3311 x1109 


2352 Main Street 





6) seeecceseesesssesscessesssesssessscosssces 


Concord, MA 01742 
617-897-1575 al 
se 
£ —_— 
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Whats black & white 
& read all over? 


The new Mitsubishi° mp286L laptop personal computer. 


Until now, thinking portable meant thinking compromise. In readability. | 
Or speed. Or power. Or expandability. Or alll of the above. 

But now the mp286L eliminates the compromises. 

Its big, bright, black and white “page white” backlit 11” display is easy on 
the eyes. It’s readable from several feet away. In virtually any light. 

A powerful 80286 processor clocks in at 12MHz, and that’s probably 
faster than the desktop computer you're now using. 

The 20MB internal hard disk and options including a math co-processor, 
internal modem, extended memory, and numeric keypad, put to rest 
once and for all the popular notion that you cant take it with you. 
With the mp286L, you can even move up to MS OS/2™ 

But best of all, you don't have to compromise quality: 

the mp286L is built like a Mitsubishi: built to work long 
and work hard. 

The mp286L is assembled in the U.S. for assured 
delivery and availability. Mitsubishi resellers are 
experienced specialists who provide systems 
support, training, and applications assistance 
you can count on. 

Call toll-free: 1-800-556-1234 extension 25 
(in California, 1-800-441-2345 extension 25) or 
write: Mitsubishi Electronics America, Inc., 
Computer Systems Division, 991 Knox Street, Torrance, 
CA 90502 for the authorized mp286L reseller nearest you. 

Because the best choice in a laptop computer 
is right here in black and white. 

















MITSUBISHI 
ELECTRONICS 


MS O8/2 is a trademark of Microsoft Corporation © (68, Mitsubishi Electronics America, Inc. 
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Where We Stand On Accounting. 


Eight years into it and firmly planted. 

With our experience and knowledge we have created a new foundation 
for over 70,000 businesses worldwide. 

And now, you might say we wear a bigger pair of shoes. Because we write 
accounting software that’s more than just a tool for accountants. Our Database 
Accounting Library” is designed from the ground up to run an entire business. 

A system that everyone in a business can use, on just about every computer 
or network. It’s written in dBASE? The most accepted business programming 
language in the industry. Providing the power and flexibility that enables your 
information to achieve its maximum potential. 

A financial system should grow as your business grows and be able to fit 
the specific needs of that business. No matter what type of business you’re in. 
The Database Accounting Library includes the source code that allows you to do 
just that. And we back it up with an unprecedented five-year warranty. 

It’s all designed to put your company on a much firmer footing. 

You see at SBT, we stand for more than accounting. CDT 





We stand for better business. & | D 
Re) 3B) 





f CORPORATION | 


800/227-7193. In CA 415/331-9900. 
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VIEWPOINTS 


@ LETTERS 


Heath/Zenith Computer and Electronics 
stores nationwide. 
J.J. Thompson 
Kenmore, New York 


Speed is only one aspect that is taken into 
consideration when evaluating a computer 
system. Design, construction, and (of 
course) price factors are also important. 
In the judgment of PC Magazine, the supe- 
riority of the Wyse in these other areas 
should prove more valuable to you, the 
user, than the small bit of additional speed 
that the Zenith delivers —Winn L. Rosch 


LIVING WITH EGA 
I find it interesting that you say EGA is all 
but obsolete (‘‘Making Way for VGA,” 
PC Magazine, May 31, 1988), yet in your 
review of the new 386 boards (‘‘Three 
386s: Stretching Performance at 16 
MHz,”’ PC Magazine, May 31, 1988), 
you tested all of them with EGA. Is this 
consistent? 
Brian Peck 
Milwaukee, Wisconsin 


EGA is dead as far as a new system or dis- 
play adapter is concerned. Neither IBM 
nor Compaq even makes them anymore. 
VGA does everything EGA can do—and 
more. Of course, millions of EGA adapt- 
ers are in machines and will continue to 
deliver good images for years to come. 
You can still use EGA and be happy; just 
don’t waste money buying a new one. 

PC Labs tests with EGA for standard- 
ization and to reflect its currently wider 
application —Winn L. Rosch 


THE TRUE WINNER: FILE-BY-FILE 
In his sidebar ‘‘Image vs. File-by-File: 
Two Paths to Tape Backup” (‘*Hardware 
Standbys: PS/2 Tape Drives,”” PC Maga- 
zine, May 31, 1988), Richard Hale Shaw 
States that ‘‘image backup is really useful 
only when you've had to replace your hard 
disk or when you want to replicate your en- 
tire system on another hard disk.”” 

I disagree. When restoring an image 
backup to a different hard disk, you nun the 
real risk of writing data to bad tracks. An 
image backup is a sector-by-sector replica- 
tion of the original data. The data backed 
up from sector xyz on the source disk will 
be restored to sector xyz on the target disk, 





even if it has been previously identified as 
unusable. 

Unless your new hard disk has no bad 
tracks or, at most, a subset of your original 
disk’s bad tracks (what are the chances of 
either?), you’re playing Russian roulette 
with your data. File-by-file is the only way 
to go. 

Steve Offner 
Carlsbad, New Mexico 


‘THE POWER OF IBM 

1 definitely agree with John C. Dvorak’s 
views regarding the change of the hard- 
ware industry (‘‘Repent! The End Is 
Near,’’ PC Magazine, June 14, 1988) 
from one in which prices drop to one in 
which prices rise. Mr. Dvorak forgot, 
however, that the inherent big winner in 
this mess is known by the initials 1., B., 
and M. 

The reason is simple: unlike other com- 
puter companies, IBM is easily capable of 
producing virtually every component of a 
computer system. Because of this self-suf- 
ficiency, IBM is less sensitive to market 
conditions for critical computer parts. 

The results are obvious: while every- 
body else will be forced to curtail produc- 
tion because of ruinous parts shortages, 
IBM can build Personal System/2 comput- 
ers for any level of demand. With this ad- 
vantage, IBM could also sell the PS/2 
computers at almost any price. 

In short, the semiconductor agreement 
between the United States and Japan has 
played right into IBM’s hands; the big los- 
er is us end users. 

Raymond Chuang 
Mountain View, Califomia 





CORRECTIONS/AMPLIFICATIONS 





The phone number listed in the fact file for | 


1ONET Communications (‘*A Field Guide 
to LAN Operating Systems,” PC Maga- 
zine, June 14, 1988) is incorrect. The cor- 
rect number is (513) 433-2238. 


HOW TO WRITE TO PC MAGAZINE 
Send letters to PC Magazine, One Park 
Avenue, New York, NY 10016, or 
through PC MagNet (see the Productivity 
section for access information). 

All letters become the property of PC 
Magazine and are subjectto editing. 8 


PC ee 
1 





We have one 
thing to say to 
the people who 
keep getting 
personal about 
PROCOMM PLUS, 


“Right now, PROCOMM PLUS is 
the definitive telecom program 
and the one I personally use 
and recommend.” 

John C. Dvorak, 
columnist, PC Magazine 


People who review software have 
avery tough job. They see hundreds 
of new programs every week. But 


PROCOMM PLUS communications 
software are doing more than writing 
fave reviews about it. They're getting 
personal. Theyre using it at work and 
athome. 


Maybe it's because PROCOMM 
PLUS iS So easy fo Use it’s “intuifve’’ 
Or perhaps it’s because PROCOMM 
PLUS has an extremely powerful script 
command language, context sensi- 
tive help, 16 terminal emulations 
with keyboard remapping, 12 file 
transfer protocols, a fully-automated 
dialing directory, and advanced host 
mode with electronic mail. 

But one thing is for certain. If 
PROCOMM PLUS is the personal choice 
of the people who review software, 
you can be sure that PROCOMM PLUS 
is fight for you. 


I's time yau got personal about 
PROCOMM PLUS. Ask for PROCOMM 
PLUS ata dealer near you. Or, call 
314-474-8461. 


Thank You. 


~— ny, 
Sy. 


My, 
~ Nays 


DATASTOAM TECHNOLOGIES INC 
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Guaranteed Compatibility 






PS] 


PC BRAND —_ 


12 MHz, Zero Wait State, SI 15.3 


LANDMARK” Speed 16 MHz. 
512K, 1.2MB Drive eee Controller, 101-keyboard: 


* 512K RAM Standard. Accommodates up to 4MB of RAM on 
Motherboard using 100NS, 1MB DRAM's 

* 1.2 MB Floppy Drive. 

* Combination Hard Drive/Floppy Controller 

* 180 Watt Power Supply. 

* Enhanced 101-Key AT™ -Style Keyboard 

* OS/2* compatible today 

* 100% IBM~, MS/DOS~, OS/2™, XENIX™, Novell, 3COM™, 
and PCNET LAN™ compatible 

« Memory above 640K can be configured either EMS/ 
Expanded, or Extended, by motherboard switch setting 

+ 8 Slots (six are 16 bit). Clock/Calendar on board. 

* AT~-Style Case with Keylock, Turbo, Power and Hard Drive 
LEDs. Small footprint case can accommodate up to four half- 
height mass storage devices. 


MONO SYSTEM...$1059 


_ | 


EGA SYSTEM...$1384 


PC BRAND 286/20 _ $1385. 


20 MHz Clock, Zero Wait State, SI 20.4* 
LANDMARK™ Speed 25.9* MHz. 


512K, 1.2MB Drive w/ combo Controller, 101-keyboard. 
Your best low-cost alternative to a 386! Utilizes Chips & 
Technologies' Latest "NEAT" Chipset! 


* 512K RAM Standard. Expandable to 8MB of 
High Speed True 16 Bit Memory using 256K/1MB DRAM's 
» Full 1MB available to DOS by BIOS REMAP 
* 200 Watt Power Supply 
* Main board memory Above 640k can be either 
EMS or Extended by Setup 
* High Throughput Combo HDC/FDC Controller 
* Enhanced 101-key AT-Style Keyboard 
* 100% OS/2™,MS/DOS™, XENIX™ & PCNET LAN™ 
compatible 
« Hardware Fast Gate20 for Superfast OS/2 performance 
« Same full feature “baby” AT™ case as our 286/12 
mode! above 








MONO SYSTEM...$1495 EGA SYSTEM...$1823 


“Performance information computed using Norton version 4.0 with our 286/20 
configured with enough RAM to permit interleaving. 


Shop PC Brand quality. Save time. 


Save trouble. Save money. 


Have it your way...PC Brand delivers what you really 
want. Superior quality. Exceptional savings. Custom 
configurations built to your exact specifications. 
Responsive toll-free service and support. Free freight. 
The best 5-Year Warranty in the bane And 

a Money-Back Guarantee - 

on every system we sell. 
Get more for your dollar. 
Call 1-800-PC-BRAND 
today. You'll even get a 
FREE GIFT...see our 
Free Mouse Offer 


next page. 







/ PCV20 AD- [vm 


15 MHz iticaugh putin in an XT. s Casiglate 


with Monographics Card & Monitor. 
512K, One Drive, Mono Card & Monitor, 84 keyboard: 


¢ 512K RAM Standard. NEC V-20 CPU 

* One 360K Floppy Drive 

* 84-Key AT™-Style keyboard 

« 4-layer Motherboard expandable to 1 MB 

* 8 Slots. Built-in Serial, Parallel, Game Ports, Clock 

¢ Hercules Compatible Graphics Card 

* 12" Monochrome Monitor 

« Accommodates up to 4 HH Mass Storage devices 

* AT™-Style Case with Keylock, Turbo, Power and Hard Drive 
LEDs. Photo-illustrated Set-Up & Operating Instructions. 





HARD DRIVE - Seagate ST225 20 MB Drive & Controller ....$269 
HARD DRIVE - Seagate ST238 30 MB Drive & Controller ......295 
MS/DOS, GW Basic ....:vesssecsesscssserverersversrssersesvorrenstsantvascresesessecesse oe 55 


Color and EGA Models available...please call. 





| BUY A HARD DRIVE! 


Enhance any 286 > >. ». 
or 386 system with is Low er 
a hard drive: 


e 
Q 20 MB 65MS Seagate ST225 HH (drive only).........- $225 
Q 30 MB 35MS Seagate $T138 HH (not RLL) ... 
Q 40 MB 40MS Seagate ST251 HH .... 
Q 40 MB 28MS Seagate ST251-1 HH . 
Q 80 MB 28MS Seagate $T4096 FH... 
Q 110 MB 28MS RLL Miniscribe 6128 .. 


We offer a full line of standard drives from Maxtor, Microscience, 
Priam, Miniscribe, and ESDI Drives & Controllers. Please calli. 
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Risk-Free 5-Year Warranty 








INTEL.-SBC386/16 


16 MHz, genuine Intel-manufactured 
system...the max in 386 performance. 
512K, 1.2MB Drive w/ combo Controller, 101-keyboard: 


¢ 512K RAM Standard. Certified 32 Bit 386 CPU. 

* Expandable to 16 MB of 32 Bit Memory 

¢ 1.2 MB Floppy Disk Drive 

¢ Combination Hard Drive/Floppy Controller 

¢ 220 Watt Power Supply 

« Enhanced 101-Key AT™-Style Keyboard 

¢ 0S/2 * compatible today 

* 100% IBM™, MS/DOS™, OS/2™, XENIX™, Novell™, 
3COM™, and PCNET LAN's™ compatible 

¢ Socketed for optional 80387 co-processor 

¢ Serial, parallel ports, clock/calendar standard 

* Two 32-Bit Slots 


¢ AT™-Style Case with Keylock, Turbo, Power, and Hard Drive 
LEDs. Full size case accomodates up to 5 HH Mass Storage 


devices. 
2 MB 32 Bit Memory Card ....cr--rcevssessersereneessnesnensntssnecreseeneererenrs PSS: 


MONO SYSTEM...$1865 EGA SYSTEM...$2185 


Wide Selection, Name Brands - Low Cost 


We offer a wide selection of other name brand hardware and 
peripherals too numerous to list here. Call for details. 


YOURS FREE! 


A $35 value...Free with any PC Brand 
system order of $500 or more. 
Call today! P 
Take your choice A Senal or Bus- 
Mouse Offer good until, Oct. 31st, 
1988. If you do not qualify for our 
Free Mouse Offer, you may of course, 
purchase your mouse for $35. 


— 
~~ 


$1749 





Your Ideal 
Alternative 

to the COMPAQ® 
Portable III 








PORTABLE 286/12 $1720__ 


Portable 286/20...$2020 386/20...Call 


512K, 1.2MB Drive, Combo Controller, Backlit Display 


We package the power and features of our desktop 286 and 386 
Systems in a self-contained, light (20 Ibs.}, high impact plastic 
housing similar to the COMPAQs Portable ili. All systems feature: 

¢ 640 x 400 Backlit Supertwist LCD Display Made by SHARP 

¢ Monographic & Color operating modes 

« External Monitor Support. External Keyboard Port. 

¢ 5 expansion slots (3 long, 2 short) *86-Key Keyboard 

« Accomodates two 5 1/4” of 3 1/2” Floppy or Hard Disk Drive 

¢ 200 Watt 112/220 Autoswitch Power 

¢ Serial, Parallel, Game Port/ Clock Calendar Standard 


20 MB System: add $225 40MB System: add $375 


ij 





LAPTOP COMPUTERS 














Q Toshiba 1000; 512K, 80C88 CPU $769 
Q Toshiba 1200F; 640K, 80C86 CPU, (Floppy) 1599 
Q Toshiba 1200H; 640K, 80C86 CPU, 20MB......vs.cscsesessese 2349 
Q Toshiba 3100/20; 640K, 80286 CPU, 20MB..........-c00+-:03100 
Q Toshiba 3200; 1MB RAM, 80286 CPU, EGA, 20 MB ..... catt 
Q Toshiba 5100; 2MB RAM, 60386 CPU, EGA, 40 MB.... 5040 
Q NEC Multispeed EL-2 1549 
OC NEC Mulltispeed HD ....sccsssescssccsssessessssssrsevasssseeenesnessnnscete 2360 


@ Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX# 312-226-6841 


—) 


PC Brand, Inc. 954 West Westiipton Street, Chicago, Illinois 60607 1-800-722-7263 Hours: Monday thru aye 8 a.m. to 6 p.m. pe 


More Ordering Info on next page. VISA, MasterCard, 
“TM Registerd trademarks of IBM, Compaq, Intel, etc. 


ersonal or Company Checks, and Approved P.O:s Accepted. Prices subject to change. 
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Pcoso0! 


Shop PC-Brand Today... 





MONITORS 


Q NEC Multisync I 














= 





14° Enhanced Graphics 

Color Monitor ...... $589 
Q NEC Multisyne Plus 

15” Enhanced Graphics 

960 X 720 1S. 00020000897 
Q NEC Multisync XL 

20" Enhanced Graphics 

1024 X 768 res.......2085 
Q Amdek 12" 410 Series Flat Screen TTL Monochrome ...$149 
Q Amdek 12" 600T Series Flat Screen RGB Color o...cosereeeseee 350 
Q Magnavox 12" Amber Mono High Resolution sss 79 
OQ Magnavox 14” Standard Color ....--sssseerssssresssssessseressersseres 230 
Q Magnavox 14" Color Enhanced Graphics Display ..........339 
Q Mitsubishi 14" Diamondscan eens call 
Q NEC Multisync GS 14” Monochrome “Grey Scale” ........199 
Q Princeton Ultra-Sync 14" Multi-Mode Enhanced 

Graphics Color Monitor wesevsenvecnsconeseaceneceressorseeseores S20 
Q Princeton 15" LM 300/LM 301 Desktop Publishing 

Display (requires special video Card) -.rmcsscereccessereesesenseen 550 
QO Zenith Flat Screen Displays..--serssecessesseseeseemrenerenessesen alll 
F —— 
MODEMS 
[i 


—S 


oa PC Brand modems are 100% Hayes* and IBM compatible. 














1200 Baud Internal with free software ... coreeverseses SOD 
1200 Baud Externial ........ss.:cceecerensesnevesses acreveeveveennes 7S) 
2400 Baud Internal with free software ....-.--s--eserereecneer 135 
2400 Baud External ......... 150 
Hayes 1200 Extertal ..ssssssssessersersrerevers erverecsesesenen 27D 





Hayes 2400 Extermall ....ersse-onsersenssessssenssvsenorecssoosrrssennsonsreree 420) 

Migent 1200 Pocket Modem with cables & software ......60 

U.S. Robotics 9600 HST .......... aneseresnesesssveseconsssesee O60 
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| VIDEO CARDS 


ODOOOOOOD 












































Q Monographics wi printer Card, Hercules compatible ..$45 
Q Color Graphics Card w/Printer Port ...ssssssesssserssersnscsenseere 45, 
Q ATIEGA Wonder... a ae 185 
Q ATI VIP VGA Card ecvecaeeseesoon 260 
Q Hercules “In" Color suvesussonetnansnectetcovssveresanees 299 
Q NEC MVA 1024 ........ wtoaceeeseneosenvesesreoneseroneonorerseceneess BOD 
QO NEC GB-1 Multisyinc Card ....rscssssoosssnsasessnssvesssassacssasen 225 
QO Orchid Designer VGA ..-ccseeoscnseseseervesenesonererscneneserneet nseee 300 
QO Paradise Autoswitch 480 Card ..smssssosrsessecsssersersersesereeessee 160 
OQ Paradise VGA+ ---rcssscoreserneesssoeees 

Q Princeton Laserpage for LM300 ........ 

OQ Princeton Laserview for LM301 ....ccrcecerseseeescssssssessessesaese 505, 
Q STB Autoswitch EGA svestverveeeressnssevernesnesseses 130 
Q Video7 Vega. corsavearsseesinesenses 1.73) 
Q Video? Vega VGA... = seveereesee 268 


| CHIPS & Co- PROCESSORS 





Due to current market volatility i in RAM chips, we are unable to list 


our selection and prices in this ad. Call for price and availability. 





‘DISK & 1 & TAPE DRIVES 








Hard Drives: 
20 MB 65MS Seagate ST225 HH (Drive Only) «cso. $225 
20 MB 65MS Seagate 225 w/XT controller .....csveosrsseeseee 269 
30 MB 65MS Seagate 238 w/XT controller ..... 295, 
30 MB 3SMS Seagate ST138 HH (not RLL) -.-1.--eersse-esss 330 
40 MB 40MS Seagate 251 sess. 375 
40 MB 28MS Seagate 251-1 -.cvcvscesserorrsesevseressrecssverescssvenesens 459 
80 MB 28MS Seagate 4096 ........ccsssssesseee rasstnersosseevsnresesserans DOO 
110 MB 28MS RLL Miniscribe 6128 -....resccsesosssseerssesseeres 989 
230 MB 25MS RLL Priam 230R2 eesssssssssssessssessssessrersoresrse 2200 


Hard Drive Cards: 
Q 20 MB Seagate ST 125 High perform. w/controller ..... $299 
Q 40 MB Seagate ST 138 High perform. w/controller .......380 


Call for high reer ee Miniscribe, Microscience, Maxtor, 
Priam, as weil as ESDI, SCSI, WORM Drives & Controllers. 


Floppy Drives: 

BOOK 5 1/8? ssncsereseresenintcsvinamryemere coiesomasenereconrienenonwiren TS 
Q 720K 3 1/2" w/5 1/4" mounting for XT™/AT™ ....ccorerereee 80 
Tl D.ZMB'5 UA” sconsreresronsesrernsis scavtecsceeresens 90) 
OQ 1.44MB 3 1/2" wi 5 1/4" mounting for XT™/AT™ sesssesss 100 








BS OUewUOUr 


PS/2 Drives: 

QO CMS 5 1/4" external drive for PS/2 ...cessscssssesessenneesere $239 
Tape Back-up Subsystems: 

Q 20MB 2000 Series with cartridge included 0... $245 


Q 40MB DC 2000 Series with eon included ........0340 
Q + 60MB Maynard Maynstream le tape backup ......935 
a 60MB Maynard Maynstream for PS/2 -..csssccorrerserseveeeen 989 

60MB ive Internal or External ..esvssssesersseseserereeersneerees 675 


Iomega Bernoullis: 

Q HH Dual 20MB Extertnal ...cscccoscscessessveccessesessessersevensse $1630 
Q = A120H Single 20MB External ......ssesessssrssossssssessvsseneseeeees 1195 
OQ = A210H Dual 10MB External .0..scsecsevscseresreseneerneessecssreeees 1394 
OQ B20M Single 20MB Internal scsssessserssweeee 1195 








INPUT/OUTPUT & LAN CARDS 





Q PC BRAND 1/0 +Il Card for XT™ Systems sevssersssseeseese $45 
Parallel Port, 2 Serial Ports (One Stnd., One Optional), 
Game, & Clock for XT™ Systems. 

PC BRAND 1/0 +11 Card for AT™ Systems 
For 286 & 386. Same as XT™ but without clock. 

PC BRAND 2MB EEMS Card for XT™ Systems w/0K .95 
PC BRAND 2MB EEMS Card for AT™ systems w/0K 
12MHz, 0 wait compatible .......-.-.r0v0+« rosscseressveseossverssnscsssasere 100 


Qa e000 AS 
Qa 
ia) 
Q 15MB Multifunction Memory Card for AT™ Systems 115 
a 
a 





Serial Port, Parallel Port, Game, up to 1.5 MB RAM. 
Western Digital Ethernet Starter Kit ......ccsov 
Includes 3 cards, cables & Novell Drivers 
Western Digital Ethercard+ Novell Compatible! 
Q Standard Micro PC110 Arcnet Board .....:.csresses 


900 





233 
150 
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save Time. Save Money. 


CAD& : DESKTOP PUBLISHING 


Plotters: 

Q Caleomp 1023 A-D Size 8 Pen Plotter ..-....csssscsssersseensesse $3800 

Q Houston Instruments DMP61 A-D Size 1 Pen 24ips ....3640 
Other Houston, Calcomp and HP Models Available.....Call! 


Digitizers / Scanners: 
DATA COPY 730 cssssseecessoosssseserscossrsnessaorecesosorasensressesercesense 1269 
QD DEST 1020 / 2020 Scammer .....cessssesrsssees erienencetwesas CALL 
Q Diamond Flower Hand Scanner 6 Grey Levels sovssesneee 210 

Includes HALO Desk Top Publisher and GEM/ 

HALO/PC PAINTBRUSH /GEM/ WINDOWS 

File Format support utility, OCR option available 
OQ Hewlett Packard Scanjet Scanner .ovscccrscessmecsersreersesssener Call 
QQ MICROTEK MSF-300C / 300G / 400G ...rcccsscensseeseereeenes Call 
Q Princeton LS- 300 Scanner w/adapter Card.. corvsesssseesseseee 760 
Q 
Q 








Summasketch 12x12 eareeees 378 
Summasketch 12x18 .........-csesscsresrseessorerersessssnsseoreeeseesecevese OSD) 





Mice: 
Q PC BRAND Super Mouse 200DPI Serial/ Bus ssvsnenerneme35 
Q PC BRAND High-Res Super Mouse 250DPI ..sscsssssssereneoese 55. 
CQ LOGITECH eessessreerer Pe eee atte cece Call 
Custom Designs to Your Specifications! 
Volume Discounts Available! 
Wide Selection, Name Brands - Low Cost 
Call and ask your PC Brand Consultant for details. 


ocooooococoocouvuoooo0 0 oO oOo Oo 


| PRINTERS | 


NEC P2200 The most 
popular 24-pin printer.$340 
NEC P5200/P5300 


256/17 CPS 24 Pin....530/call 
NEC P9XL Top of the 

line matrix. 1030 
NEC LC890 Postscrip' " 


Page Printers..........ccssee« call 

Citizen 120D 120 CPS 80 COL Entry Level............csssssee-$149 
Citizen MSP40 200 CPS Narrow sessssssssseeserssssneesensenerseeen S20 
Citizen MSP50 800 CPS Narrow High Performance......385 
Citizen Tribute-224 200 CPS 24Pin Wide = 629 











Diconix 300P 15” wide version of abov: 
Hewlett Packard Laserjet Series an We ae veal 
Panansonic 10801 Ideal entry level printer ..sossssecseresooe 170 
Panansonic 1091IM2 Best selling nine pin! ....--sosssssss- 199 
Panansonic 1592 High performance, wide carriage .......415 
Panasonic 1595 240/ 51 CPS Wide Carriage. se-rseccosssee 490 
Panasonic P4433 11PPM Fully HP CompatibleLaser.....calll 
Toshiba 321SL 216/72CPS 24 Pir -esccccssssecrsessesssessssensssessee 480 
Toshiba 341SL 216/72CPS Wide Carriage -.....--ssssssesen 615 
Toshiba 351SX 350/100CPS scssssssessssssssesessvereessssessessorsssese 975 





DON'T FORGET TO ASK ABOUT OUR FREE 
MOUSE OFFER! 


YOUR PC BRAND GUARANTEES 


Free UPS Ground Shipping 
All prices include UPS Ground Shipping or equivalent. 
Or, we'll ship by the method of your choice. Federal 
Express, UPS Blue, UPS Red, at an additional charge. 


Easy Payment Options 
No Credit-Card Surcharges 
Charge your purchase to your VISA or MasterCard. 
There’s no surcharge for using your card. Or pay by check 
or COD. Please allow one week for personal or company 
checks to clear. Purchase Orders accepted from major 
corporations with prior credit approval. 


30-Day Money-Back Guarantee 
We aim to please. If, for any reason, you are dissatisfied 
with your purchase, simply return it within 30-days (in 
original packaging and as good as new) for a full refund. 





5-Year Limited Warranty Protection 
The best coverage in the industry...yours automatically. 
Warranty covers all PC Brand system motherboards, 

power supplies, RAM, keyboards and all expansion cards. 
100% parts & labor are covered your first year. 80% parts 

year-2, 60% parts year-3. 40% parts year-4. 20% parts 
year-5. Additional extended-coverage contracts available 
for a fee. Floppy, hard disks and tape drives are covered 


for one year only. Complete warranty information available 
upon request. Manufacturer's warranty applies to all non- 


PC Brand products. 


Toll-Free Customer Service and Support 
As a PC Brand customer, you'll be assigned your own per- 
sonal PC Brand Consultant...a highly-skilled, technical expert 
who can help you solve a problem. Or prevent one from 
happening. Hours: Monday thru Friday, 8 a.m. to 6 p.m., 
Central Time. 
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@ Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX# 312-226-6841 


eS = 


PC Brand, Inc. 954 West Washington 3 Street, Chicago, Illinois 60607 1-800-722-7263 Hours: Monday thru Friday B a.m. to 6 p.m. Central 
VISA, ard, Personal or Company Checks, and Approved P.O.s Accepted. All prices subject chan 


ic Sap oa of IBM, Compag, Intel, etc. 
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BEDFORD ACCOUNTING 


(Bedford Software) 


“The Perfect System for your 
Growing Business.” 
BEDFORO ACCOUNTING is a com- 
pletely integrated accounting system 
that includes Generai Ledger, Payroll, 
Accounts Receivable, Accounts Payable, 
Inventory and Job Cost. Use each module 
as an independent software package... or 
combine modules to form your completely 
coordinated accounting package. 

BEDFORD allows for greater flexibility in your reports, supports a com- 
pletely user defined chart of accounts, manual or computer produced checks 
(even for payroll), keeps track of full or partial payments by customers, allows 
you to make full or partial payments to vendors, and offers quick pop-up 
capability to let you lock up accounts and inventory information. 

The BEOFORO ACCOUNTING SYSTEM was judged to be PC Magazine's 
Editor's Choice 1n a review of 59 accounting packages conducted by Price 
Waterhouse. °This is truly a (compiete accounting) system. Bedford's six mod- 
ules... are easy to install, easy to use, and so well integrated with one another 
that it makes accounting a snap—even for non-accountants.” 

BEDFORD ACCOUNTING...IBM VERSION...... 








BEDFORO ACCOUNTING... MACINTOSH VERSION... 249 
Also available: 

Peachtree Complete Accounting .......... $189 Dac Easy Accounting .........$ 79 
(Systems Plus) 


°A Complete Property Management System — 
Easy to Use with Outstanding Flexibility.” 

The LANOLORD is a complete property man- 
agement system that prints tenant statements, 
generates lease expiration lists, identifies late 
payers, produces vacancy reports, prints checks and 
performs all functions required by landlords and 
anyone who manages apartments, condominiums, 
shopping centers or any commercial properties... 
$59S 

‘The LANOMASTER contains all the features of 
the LANOLORO plus adds a compiete double entry 
accounting system to the package for general ‘ 
ledger, accounts receivable and accounts payable ...$1250. 


FORMWORX (Formworx) 


“Create Any Business Form Instantly” 

“The best package we've seen for generating 
forms” ...Compaq Magazine...faster, easier 
to learn, and more versatile than the 
competition.” 


FORMWORX lets you create any form in- 
stantly. Using FORMWORX'S advanced drawing 
tools, you can draw vertical and horizontal 

lines, boxes with dots, dashes or solid lines of 
various widths ...add heading and text using a 
variety of type sizes and styles...and complete 
your form by adding any of 95 graphics fill patterns 
including shading and borders. FORMWORKX outper- 
forms all of the competition. 
FORMWORX WITH FILL AND FILE makes FORM- 
WORX into the most advanced productivity tool on the 
market. Now, you can actually make form overlays and 
fill in all the blanks on your form. Save it, recall it, per- 
form automatic mathematics and recalculations on your 
form...and, if you use dBASE, it’s totally compatible. 


FORMWORK........-ccceeec0e- $99.95 FORMWORX WITH FILL & FILE........ $149.95 


FORMKITS (70 or more professionally designed templates/package) 

Business Forms .......00-e+s a 

Time Management Forms $39.95 Project Management Forms. $39.95 

Sales & Marketing Forms... .- $39.95 Graphics & Charts............... $39.95 
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$39.95 



























WITH LOTUS 1-2-3 
(Manusoft) 


"READY 10 RUN ACCOUNTING" 


“The Full-Featured Accounting System that Runs Under 1-2-3." 

A completely integrated, full-featured, easy-to-run accounting system 
that works under full contro! of Lotus 1-2-3. Purchase individual modules 
or the complete system. 

General Ledger... 
Accounts Receivable 








MICROBIZ RETAIL STORE/CASH 
REGISTER CONTROL toicrosic corporation) 


The MICROBIZ RETAIL STORE SYSTEM ts an extraordinary system for 
managing all retail store sales, customers and inventory. Quickly bill your cus- 
tomers, keep track of your inventory, commissions, look up prices, print cash 
register receipts (or complete invoices) and perform all the day-to-day func- 
tions required to keep you on top of your business and its cash fiow. It's time to 
COMputeErize .........00. all for $395. 

Optional add-ons to. your Retail | Store ‘Software | ‘System a complete cash 
drawer that plugs into your IBM PC or compatible, a receipt printer and bar 
cade reader. 

Systems are also available for Video Stores, Beauty Salons, Liquor Stores, 
Auto Repair Shops and other vertical markets. 

















Retail Store/Computer Cash Video/Liquor Store Management.. $79S 
Register Software........ .. $399 Beauty Salon Accounting ........... $795 

Bar Code Reader for Above $59S The Auto Repalr Shop 

Cash Drawer for Above... $49S — Controller ...........-scsscesssssssesovee $798 

(North Edge Software) 


"The Professional Time and 
Billing Systern for Anyone Who 
Must Bill for Time and Service... 
used by more accountants, lawyers, 
doctors, consultants and other profes- 
sionals than any other billing system.” 

it’s unanimous. All the reviewers agree 
that TIMESLIPS III is the best time and 
billing system on the market ...and certainly 
equai to or better than packages selling for $2000 
and up. TIMESLIPS received one of INFOWORLD’S best ratings ever (9.3). 

TIMESLIPS is memory resident, offers a pop-up “stopwatch” to time phone 
calls and activities, generates transaction reports, client history, aged receiv- 
ables and many valuable management reports. It interfaces with many software 
programs such as Bedford, Peachtree and OAC. You may even export data to 
Lotus 1-2-3 and dBASE. CREATE THE PERFECT BILL with TIMESLIPS 111. 


TIMESLIPS II (for hard disk drive systems) 
TIMESLIPS (for floppy systems) 
TAL (link TIMESLIPS III to other accounting programs, 


We are the experts in accounting software. Choose from over 100 accounting 

packages, and certical market packages. Call for great values on DAC EASY, 
PEACHTREE and more thon 100 other business, accounting and vertical market 
packages. 

Pieose cail or write for our FREE 48 page full color catolog containing more 
than 100,000 hardware ond software items ready to be shipped. All prices and 
specifications are subject fo change. Delivery subject to availability. 

Add $6 for shipping of the first item ($3 for each additional itern). 
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Topping off RAM on a 512K AT, converting CP/M files to MS-DOS, and programs that use 
extended memory for print spooling and disk caching. 


MEMORY TOPOFF 
I have one of the first ATs—512K—and 
need to up my memory by 128K to 640K 
to get better use of software. I don't fore- 
see any need for expanded memory. What 
would be your suggestion for the cheapest 
way? Also, could a novice perform the up- 
grade? 
Betty H. Scott 
Jackson, Mississippi 


You've picked a bad time to think about 
upgrading the memory in your AT. Prices 
of memory chips have soared in the past 
year. For instance, in the October 13, 
1987, issue of PC Magazine, Arlington 
Computer Products (3025-E §. Malmo, 
Arlington Heights, IL 60005, (800) 548- 
S105) was selling 128K of RAM (18 64K 
chips) for $22. In the June 28, 1988, issue 
of PC Magazine, the same company has 
listed those memory chips for $50 (more 
than a 100 percent increase). So for the 
time being, cheap and memory are not 
compatible terms. 

There is a product available that will let 
you expand your AT’s memory to just 
640K—Top Hat (Boca Research, 6401 
Congress Ave., Boca Raton, FL 33487; 
(305) 997-6227). Although it has a sug- 
gested retail price of $165, you can buy it 
through moil order for considerably less. 
For example, Computer Mail Order (101 
Reighard Ave., Williamsport, PA 17701; 
(800) 233-8950) lists Top Hat for $99. 

The Top Hat board is for AT computers 
with speeds up to 8 MHz, which is perfect 
for you since you have one of the older 
ATs. For those who own a faster AT-type 


computer and also need this upgrade, 
Boca sells a 12-MHz version of the board 
for $175. 

Even novices shouldn't have any trou- 
ble installing either of these boards. You 
simply remove the cover of your system 
and insert the expansion card into any 
available 16-bit slot (the longer connec- 
tors) at the rear of the system board. Then 
use the setup disk that came with your AT 
to tell your computer that you've added 
more memory. (This operation has to be 
performed only once; the information is 
stored in the computer's battery-backed 
CMOS RAM.) 

If you change your mind about limiting 
your AT’s memory to 640K, Boca and 
many other vendors sell expansion boards 
for ATs that will let you expand your sys- 
tem memory to several megabytes. These 
types of boards (LIM 4.0 memory boards) 
are scheduled for review in the October 
11, 1988, issue of PC Magazine. 





w You’ve picked a bad 
time to upgrade the 
memory in your AT. 
Prices of memory chips 
have soared more than 
100 percent. 





CP/M to MS-DOS 
How can I convert CP/M-based informa- 
tion to the MS-DOS format (3.x)? Two 
hospital departments have some historical 
data on an Osbome and a NorthStar (great 
boat anchors). 
Kent E. Lederman 
Atlanta, Georgia 


Blue Heron (1108 S. Second St., DeKalb, 
IL 60115; (815) 758-2355) markets two 
products that may help you solve your 
problem. If the Osborne data is in double- 
density format, you can use a software 
product called Uniform, which sells for 
$62.95, to transfer files to MS-DOS for- 
mat. If the NorthStar data is on hard- 
sectored disks (disks with more than one 
smoll hole punched in the media), you can 
use a hardware product called Match- 
Point, which sells for $185. MatchPoint is 
a half-size card that fits into an expansion 
slot of a PC, XT, or AT. 

If the transfer you need to make is a one- 
shot deal, you might consider connecting 
the serial port of your Osborne or North- 
Star to the serial port of your PC. You can 
then transfer the files from one computer to 
the other. Although simple in theory, this 
is sometimes difficult in practice. You will 
need two things: communications software 
on both computers that will let you do a di- 
rect transfer from computer to computer, 
and an appropriate (null modem) cable to 
connect the two serial ports together. 

Alternatively, you can use a modem to 
send the CP/M files over the phone lines to 
your PC. Files can be sent directly to your 
PC or through an information or e-mail 
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service such as CompuServe, MCI Mail, 
or evena local bulletin board. 


CACHING IN EXTENDED MEMORY 
Ihave an AT with 386K extended memo- 
ry. I would like to use it for something oth- 
er than a RAMdisk. Print spooling and 
disk cache would seem to be ideal applica- 
tions, but I’ve not seen either of these utili- 
ties available in a version that supports ex- 
tended memory. Can you offer any 
guidance? 

Steven Garbarino 

Ann Arbor, Michigan 


A program that will let you use extended 
memory for print spooling is Printer Ge- 
nius, from NOR Software (527 Third Ave. 
#150, New York, NY 10016; (212) 213- 
9118). The program first redirects printer 
output to a disk file (in this case, toa file on 
an extended-memory RAMdisk). Then the 
program will let you invoke a background 
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print option to print the disk file anytime 
you like. 

Printer Genius is a memory-resident 
program that works from within your ap- 
plication program. Besides print spooling, 
it allows you to take full control of the vari- 
ous features of both dot matrix and laser 
printers. The program's suggested retail 
price is $89. 

There are other programs on the market 
that will do the same thing. For example, 
both Print Q and Duet will print to a RAM- 
disk, and both offer a host of other fea- 
tures, too. Print Q sells for $89 (Software 
Directions Inc., 1572 Sussex Tpke., Ran- 
dolph, NJ 07869; (201) 584-8466) and 
Duet sells for $89.95 (Consumer Software 
Inc., 736 Chestnut St., Santa Cruz, CA 
95060; (408) 426-7311). 

For disk caching, a favorite in the Labs 
is Super PC-Kwik Disk Accelerator from 
Multisoft (15100 SW Koll Pkwy., Suite L, 
Beaverton, OR 97006; (503) 644-5644), 
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PLUG INTO DYNA COMPUTERS DEALER NETWORK 
AND GET QUALITY SYSTEMS AND SERVICES 


BECOME A DYNA COMPUTER CUSTOMER 


OUR SYSTEMS 


To energize our customers DYNA COMPUTERS offers industry standard 
technology with its full line of 386 and 286 systems, backed by hundreds of readily 


available penpherals 


OUR SERVICES 


Customers of DYNA COMPUTEA are plugged into our circuit and are switched on 
to products and services. which have the advantage of 


© Products backed by a computer manufacturer with five years experience in system 


board design and supplying these boards to DEM distributors 
e Products that pertorm at or above industry standards. 
A full line of MFM, SCSI and ESDI drives and contsollers available 
Highly qualified dealer support network to meet your service requirements 
 Peopte who understand their products and are easy to reach when you need them. 
Affordable and competitive pricing 


DYNA 386 PRODUCT FEATURES 


e Intel® 80836 running at 16 MHz 
© 1Mb of system memory 

(640K base 384K shadow system ram). 
e Memory expandable to 8 Mb on main board 
© 1.2 Mb floppy drive 
e Duat diskette and hard disk drive controller 
© Enhanced 101-key keyboard 


© 1 parallel and 2 senal ports 

e 5 bay chassis and power supply 

e Real-time clock 

© 8 expansion slots 

 Programable Bus Speed 

© Support for 80287 and 80387 

e Optional 20 and 24 MHz clock speeds 


tate! a 0 regectored trasemark of intel Corporahon 
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which sells for $79.95. Multisoft also sells 
PC-Kwik Print Spooler for a suggested re- 
tail price of $44.99. The two programs 
Share extended, expanded, or convention- 
al memory. Memory is automatically allo- 
cated for printing, and it is returned to the 
disk cache program when your printing is 
done. 

Another caching option is Vcache, a 
$59.95 program from Golden Bow Sys- 
tems (2870 Fifth Ave., #201, San Diego, 
CA 92103 ; (800) 284-3269). Vcache lets 
you allocate up to ISMB of extended (or 
expanded) memory to speed up disk opera- 
tions. 


Joe Desposito is the senior project leader 
of PC Labs. 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY 10016. 


Conduct a cal! now for 

your local dealer & pricing 
information and wire into 
our amply powerful systems. 


LET THE POWER FLOW. 


DYNA COMPUTERS 


3081 N. First Street 
San Jose, California 95134 


(408) 943-0100 





WITH NEW TIME LINE 3.0, PROJECT 
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ANNOUNCING THE ’’NO SWEAT” APPROACH 
- TO PROJECT nt par i" 
‘unning a project can be like running a marathon. 
Unless yourun i with Time Line 3.0. Because with 
Time Line 3.0, you'll win even the biggest, longest, 


most grueling project management races. Without | c2.criee tere 
ote” aie 


breaking a sweat. 
Imagine. Gather yourlistoftasksand | 
each of them into an easy-to-use Time 
ine task form. Voila. Time Line 3.0’s power- 
ful poe outline* organizes your Sere for 
you, listing major project areas as headings 
and detailed tasks underneath. Now, hita __ 
couple of keys and “collapse” the entire outline 
soonly your major headings show. That's the 
big picture. Hit the “+-” key and bingo. The _ 
outline expands to show you every little detail. 
Zoom in, out, around, and through even massive 
projects at the touch of a key. Never before have 
project managers had so much control, so fast. 
And so easy. . 
But how about tower, Can Time Line handle huge, 
multiple projects? No sweat. Interactive, editable on- 
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8 Project Journal acts as outline- 
based scratch pad and Notes attaches 
Temtnders directly to tasks or 
resources, 

@ Baseline tracking produces Actual vs. 
Plan Gantt. Cost tracking records 
feist and percent complete, 

@ Supports government reporting 
Tequirements (C/SSR). Calculates 
eamed value and supports WBS and 
OBS numbers. 

® Virtual Memory supports 1000 tasks 
with 640K RAM (1600 tasks with 
EMS expanded memory), 

® Customizable report generator is form 
driven to make it even easier. 

® Built-in links to Artemis 
and Tellaplan. 


© Unhmited level Outline Structure 
integrated throughout; open or close 
at any level. 

8 Interactive PERT shows hierarch 
(outline) as nested boxes; open only 
what you need to see. Toggle between 
two PERT layouts to see the overall 
project or zoom 1n on specifics. 

®@ Customizable Gantt with user: 
definable screen layouts. Add 
columns to show dates, resources, 
durations, casts, ete. Overlay Gantt 
with histograms for up to 5 resources. 

® Undo or Redo up to 999 steps for 


“what-if” scenario analysis. 


© Multi. Proyect Management with no 
linking required. Outhne organizes 
multiple projects ina single schedule. 


* ThinkTank, the ongrnal outline processor from our Living Videotext Divwsion. set the standard m onthamg technol 
SYMANTEC mm» IN X56 ced 87, rated MT by Software Digest 1a 87 And in an eshaustie comparative revew (see chart above), Tome 
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screen PERT charts give youeithera eee view of 
all task relationships, or (with a single keystroke) a 
detailed view of individual tasks. Resource leveling 
across projects insures that scheduling “job-shop” envi- 
ronments never tums into “sweat-shop” project man- 


agement. And, 
. completely cus- 
{. tomizable output 
Means you can 
easily design 
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Editor’ Choice 

86 and 87 
‘ For your boss, your crew, and for 
yourself. Time Line works hard. Works fast. 
And makes your work look great. For only $595. 

48 OF THE FORTUNE 50. 

Nothing sweats the details like Time Line 3.0. 
Maybe that's why it’s the choice of 48 of the Fortune 
50. And has won every ay a management 


award... it's #1, year after And, it's the best __ 
seller. Easy to use and packed with power; Time Line 
3.0 technology is so advanced, F ——_-— . 
there are patents pending. Call Tih VIE 
(800) 886 Ext. 420P for a 
FREE demo disk (a $9.95 value) Ne 
or FREE corporate evaluation. = = 
Time Line 3.0: the most a 
ie ful anti-perspirant ~ 
or project managers. i 
The #1 Project Manager 





% + Time Line 2.0. rated PC Magazine Edttor’s Choice 
Line 2.0 revered InfoWorld's highest bites | 
Om 


(3.8). Time Lune 2.018495) is the best choice for laptops or PCs without hard disks or sith less than 640K of memory. Tratning and consulimg servwes aratiabi 
Ui 


(415) 893-1919, © 1988 Symantec, 10201 Torre Ave., Cupertino, CA, (408) 253-9600 
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dix Translates dBASE Applications to C 


You dBASETM programmers know what 


based Even compiled 
dBASE doesn’ offer the speed that some 
users require these days The kind of 
speed offered 


dBx transiates dBASE to C. It offers you 
a Major compebhve advantage over the 
next dBASE programmer Keep woting 
in dBASE. Take every application all the 
way to completion. Then use dBx to 
translate them top to bottom to C! 


Other advantages: C1s portable, even 
to other operating systems hke UNIX/ 
XemxT To the Macntosh or Anuga. 
Bx gives your apphcahons a passport to 
Places dBASE cannat go 

Has its own file manager for single 
user, but hnksto major C fle managers— 
¢-tree and dBC—for compatbility with 
dBASE files or mult-user support We 
have everything you'll need, mcluding 
good advice. 


aBx 
with Labrary Source 
Cail for Pull Source Pnemg 


List 
$550 
$950 


587 





The Power Environment for dBASE Programming 


ET ABASESS Gora lan: 


guage doesn t—dUTIL™, dFLOW™ 
and a host of others. Trouble ts, you have 
to use them separately, then combme 
thes copuang vor dase Arata 


No longer. dBRIEF™, written in 
BRIEF’s macro language, grabs hold of 
BRIER and furs aio comple GOBASE 
TN) and 1 Plus programming domain 
Using BRIEF's underlying shell capabil- 
bes and its own mierfaces, GBRIEF can 


the show Tecan do what BRIEF already. 
does plus 


© Convert a screen layout into dBASE 


your program files 
* Expand keystrokes into full dBASE 


statements. 
* Indeni automahcally for cleqc 


display. 

* Create databases, index files, invoke 
Ashton-Tate’s dFORMAT™ and 
ACONVERT™, draw lines and boxes 

“Simply marvelous progranumung en- 
vironment for writing and editing dBASE 
programs ", PC Magazine, 7/86 Source 
code mciudedi 

BRIEF 1 32 or later and 364k, 
512k to run dBASE within GBRIEF, 640k 
and harddisk recommended 
BRIEF/ BRIEF . Lest $275, Ours. call 
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TIS Far dRASE 


The Complete dBASE Companion 


‘Who says you can't have #f all? 
APPLICATIONS PLUS has everything 
you need to get the most out of dBASE. 
An applicaton generator (QUICKCODE 
PLUS), relational report wnter (QUICK. 
REPORT), and graphics system 
{GCRAPH). 
QUICKCODE PLUS offers dazens of 
features you've never seen before na 
dBASE code generator, Relabonal appb- 
cahons that read, display, and update a 
dozen or more databases simultaneously 
’Real-ume" calculahons, performed on 
screen as the user enters each field 
Forms up to 1} screens long, with the 
ability to pass dala between screens 
Computabonal formulas that automati- 
cally combine data from different data- 
bases. 9 Data types. 16 field types. 


QUICKREPORT 1s a full-featured rela- 


to-one relations, fancy pnnter features 
(uke bold and sacs). computed fiekis, 
and upto 16}evelsof totalling and sorting 
dCRAPH 1s a graptucs system that pro- 
duces bar, pie, Ime, and prebar charts 
directly from GBASE data Dozens of op- 
tons let you tailor graphs to your needs 
APPLICATIONS PLUS ts 100% compa- 


ible with Clipper and FoxBASE+ 

APPLICATIONS 

Pl $209 «Call 

QUICKCODE PLUS $295 «$170 
ICKREPO! $235 $170 

QUICKENTRY Cal Cal 
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Presrtiatiiy Despuigas 
Microsoft C 5 0: The flagstup of the 
Microsoft line runs up to 30 percent faster 
Pet ieee Its new ophmwation 
features deliver untouchable execuhon 
meet 100 new addmonal library 


Microsoft MacroASSEMBLER 5 0: if 
you ever wanted to take on the challenge 
of assembly, here's your opportunity 
“MASM"” 5 01s a lot eager to use, has 

revised documentabon. 


. and & 
new "Mixed Language" programming 
qnode that gives you step by step instruc- 
hons for Imking your code with 
other Microsoft languages 
Microsoft QuickBASIC 40° 1s a revalu- 


ATSCTT IE I 


4 


ever you edit your code QB4 automa- 


tically mcorporates your changes, so that 
wt can run a program of 160,000 ines m 
less than a minute. 

Each member of this language family 
wicludes the renowned debugger 
CODEVIEW 

last. Ours: 
Microsoft C $60 $235 
Microsoft Macro- 

ASSEMBLER $150 $100 
Microsoft QuickBASIC 30 $66 
Microsoft FO! $450 $205 
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Handling 








Sophisticat. 

For Fast Database 

Btneve 1s a library of subroutines that 
base apphcation using 


inq Its balanced tree mdexang scheme 
finds any key in a mullton in less than 4 
acoesses.. That's fast! 

Btneve ts multdingual also It mcludes 
more than 20 interfaces (includ- 
ing C, BASIC, PASCAL, FORTRAN). 
However if it tums out that you are using 
something a little unusual, worry not. The 
manual includes a chapter on how to 
‘wnite a language interface to Btneve 

Btneve's vital statstcs are equally im- 
pressive Filesmay have upto 24 mdexes, 
faved record length to 4090 characters, 
vanable length to 64K, indexes to 255 
characters, files of 4 bilbon bytes Net- 
work support includes Novell, 3-COM, 
IBM PC NET, Software Link's Muthhnk 
and many others 


(Structured Query 
and shil having the power to process that 
data nght down to the byte level 

Think about your applicabons A large 
part of your software development effort 
is probably devoted to managing data 
stored in files on disk Hours spent wnt- 
sng lmes of cade to search and store data 
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XOL, YTRIEVE 


hoe isconlct hate barium ras 
gram more important parts of your 

ion Why na let Kudo tor your 
XQL will ncrease your programming 
productivity and let you focus on building 
better apphcatons. 

The XQL system works in tandem with 
Bineve and has an equally powerful 
chassis. .No limit on the number of 
records per file. Max file sze is 4 qnga- 
bytes, Max record swze equals 4K, Max 
indexes per file 1s 24. The one version 
works for single or multuser systems, 
DOS Ver 3.0 o¢ greater All languages 
are supported 
Xtneve ts the final ingredient in the 
Novell programming recipe Nis amenu 
dnven, data retneval system, that allows 
you to quickly find informaton and chs- 
play reports System developers can 
easily custome Xneve lo display com- 
mand menus, help files, and error mes- 
sages in the English spoken by the cus- 
tomer Xtneve screens then gives menu 
choices that users can quickly recognize, 


making Xineve an easy product to use 
and understand 
Report Opton for pnntng customzed 

reports, form letters, mang labels & 
statements. 

last Ours: 
Bmeve $245 «($178 
Bmeve/N $506 $445 
XQL 3795 «$596 
Xineve $265 8220 
Xmeve/N $505 $459 
Report Option 3145 $128 
Report Opton/N $35 $200 






ee CP ARPHICS SYSTEN ra 


Leive the Device Driving to GSS 


For senous applicabons stick to the tools 
that sick to the standards. Not the least of 


has always conformed to ANS] standards 
At the heart of the system is the CG] 

standard Development Toolkat ft has all 

language mterfaces and device drivers 


2b and has all its dnvers and language 
bmdings Macro level iools to draw, color, 
segment, transform, store and recreate 
an object. The Metafile Interpreter reads 
ANS! CGM files with full CGI capability 
for recreation on vanous devices. 











for keyboards, mice, joystcks, tablets, Needs 256k. List Ours. 
pmnters, plotters, cameras The dnvers CGI Dvipment Toolkt $483 $375 
completely insulate your apphcation Keme! System ss) |= 375 
from concem for device khosyncracy Kemel for IBM RT 37 «= $65 
GSS Keme!™ conformsto ANSI'aCKS Metafile Interpreter $295 $235 
y - == _ © a>, mM 
i 
>». 
a 


RELATIONAL 
REPORT WRITER % 
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dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 

dbe ISAM, FoxBASE, Greenleaf, Halo ‘88, 
Logitech MODULA, MicroFocus COBOL, 
Norton Utilities, Pane] Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
ee Windows for Data...and many more. 
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PC TURBO EXPRESS XT Fully loaded! Fully IBM Com- 


patible. Fast NEC V20 CPU (more than twice the processing power 
of a standard 8088), 512K (expandable to 1024 RAM), 4.77/8 MHz 
speed, FCC Approved, Clock/Calendar, 2 Parallel Printer Ports, 1 
Serial Port, Game Port, AT-Style Keyboard, 8 expansion slots, 1 
floppy disk drive, 1 20 Megabyte Seagate Disk Drive with control- 
ler, Hercules compatible graphics card, Samsung or Magnavox 
monitor included ...$995 or $99.97/Month (1 Year). 


PC TURBO EXPRESS AT rutty ated 80286-10 ar 


Compatible with 12 MHz Speed and 16 MHz throughput, FCC Ap- 
proved, 512K RAM (expandable to 1024K), Clock/Calendar, Parallel 
Printer Port, 101 key AT-style keyboard, 8 expansion slots, fast 40 
Megabyte Seagate hard disk drive with controller, Samsung or 

Magnavox monitor included... $1799 or $79.97/month (3 Years). 


386 SUPER TURBO EXPRESS Fully loaded 386, 100% IBM 


Compatible, 80386-16, 1024K RAM on board, fast 80 ms Seagate hard 
disk drive with controller, FCC Approved, Clock/Calendar, Parallel 
Printer Port, Serial Port, 8 expansion slots, 16 MHz speed and 
throughput, Hercules compatible graphics card, Samsung or 
Magnavox monitor included...$3495 or $129/month (3 years). 


Call for prices for other configurations and other hardware products. EPSON and 
Okidata printers, Toshiba Laptops, Novell, 3COM and other networks are available for 
purchase or lease. 











PC EXPRESS SOFTWARE SPECIALS —WE BEAT THE COMPETITION! 























ACCOUNTING /UNSINESS Leola ae eocturerst for ei Rios hia! Potus hecountee 

See Oy Wor s avallablel .. ules as al ‘on 

Dac Easy Accoun en. Publisher's PicturePak Collection for General Ledger. Payroll “$ orton Advanced U 

In House Accountant. WordPerfect (all 3 Paks! .. $199 Quattro... a = $ Cape Translator ppeeorcn 

Managing Your Money... Microsoft Word 4.0... vo $199 FRE sae seen yee evs tmcenoneee oe $419. 
LandLord (Property M . PRODUCTIVITY TOOLS arepaprt tthe 


editor for real be pase Praerae Me rs em leaaoe His 
Btrieve (Novell) 


Retail Store/Computer 

Cash Register Software. 
Bar Code Reader for above 
Cash Orawer for Above... 





The Auto Repair Shop Controlle: 








WORD PROCESSING /BESETOP PUBLISHING a Runes $099 erocaameinc teers Cee... 
NEW WordPerfect5.0...... $249 (G/L.A/R,A/P.Payroll Inventory] ..... Front Plink 66+. seavecencncceres SLOD 
NEW WordPerfect $.0.. 0.00004 cesses $249 BASE: MD PHUS......scresereenscseeersneeneee S375. Greenleaf Comm for Mi 7 Serena $139 
READT TO RUR ACCOUNTING WITH LOTUS 1-2-3 (Manusoft) RETAIL CASH REGISTER CONTROL (Micrebiz Corporation) 
A completely integrated, full-featured, easy-to-run accounting system that works under full The MtCROBIZ RETAIL STORE SYSTEM ts a estraordinary system for managing all retail 
control of Lotus 1-2-3. Purchase individual modules or the complete system. store sales, customers and inventory. Quickly bill your customers. keep track of your inven- 
General Ledger....... . $69.95 Payroll ........... $69.95 tory, commissions, look up prices, print cash register receipts (or complete invoices) and 
Accounts Recewab 2feH .! perform all the day-to-day functions required to keep you on top of your business and its 
Inventory Control/ cash flow. It's time to computerize...all for $395. 
Optional add-ons to your Retail Slore Software System...a complete cash drawer that plugs 
re inte your JBM PC or compatible, a receipt printer and bar code reader. 
e is a complete property management system that prints tenant statements, 
generates lease expiration lusts, identifies late payers, produces vacancy reports, prints peters arcialey ave iabie,fer,V ides Stores, Beauty Salons, Liquor Stores, Auto Repair 
checks and performs all functiona required for landlords and anyone who manages apart. ops ‘A 
ments, Condo cturhd! shopping centers or any commercial properties... $595 101 MACROS FOR LOTUS 1-2-3 (Wicropak) 


The LANOMASTER containa all the features of the LANOLORO plus adds a complete double Pe Sar ap Le Ee Pe eo 
entry accoumeneayner to the package for general ledger, accounts payable and accounts At $69.95 it’s a bargain. If you use Lotus 1-2-3, you can add word processing, a pop-up cal- 


culator, passwords, custom menus... plus automate your spreadsheets, speed data entry, 
receivable Sern ae une Me Taperitive operations, shies borders and presentations... 
strokes, Time ai loney. 
ee Se 101 MACROS FOR SYMPHONY........ $69. oe 101 MACROS FOR LOTUS 1-2-3....... $69.95 
You've tried Peachtree, Bedford or OAC accounting systems and have found that you ne 101 MACROS FOR SUPERCALC........ $69. 101 MACROS FOR EXCEL ............000. $69.95 
more! PC EXPRESS is an official dealer for the highly rated PARACON ACCOUNTING ws. 101 UTILITIES FOR OBASE MIL PLUS --rssorsorees $69.95 


TEM pan was designed nae pth business owner and manager w mind: Be Because of its 

intuitive een, you can operate using your own business knowle: .- Net ac- 

pote espertise. Pop-up your customers, inventory items, an employee ...all instantly. plea call allior rile, for ou ERE FREE 48 page full color wed. containing more than: 
RAGON delivers unparalleled flexibility and performance. PARAGON ts a ‘completely i in- 

ae accounting system that Includes General Ledger, Accounts pecenanle, Accounts ! 

Payable, Payroll, Inventory, Invoicing and Sales Analysis...all for $695. Add $6 for shipping of the first item ($3 for each additional item). | 

TURBO PARAGON contains all the features found in PARAGON plus J0B COSTING, ESTI- 

MATING and a complete REFORT WRITER ...-sscossoercorssossoeenororevceersarssonsoterterstonsesnenensssces $995 CIRCLE 304 ON READER SERVICE CARD 

Networking Versions of PARAGON are available. 


PC EXPRESS™ 1-800-DIAL-PCX 


(That's 1-800-342-5729) 25 SOUTH MAIN ST. PHONE: (914) 426-2400 


prices and specifications 
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All prices subject to change. PRING VALLEY, NY FAN: (914) 426-2600 
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LIBRARY SUPPORT. 


ANOTHER CAREER OPPORTUNITY FOR PCs 
WITHOUT OUR 386 MOTHERBOARD. 


With Our MotherBoard, Your PC, XT or AT Can Run New 
OS/2 Releases! If you'd rather keep your computer on your desk 
than under foot, get our 386 MotherBoard. Our Board will give your 
spreadsheet, complex CAD and graphics, and multitasking applications 
a boost to boast about. In fact, our line of MotherBoards accelerate 
your PC, PC/XT or PC/AT to speeds equal to the IBM PS2 Model 80. 
And faster Because we've built in 1 Megabyte of high speed RAM and 
a 387 math coprocessor socket. 

Accelerator Cards Have No Future. An accelerator card 
can only turn an obsolete computer into a faster obsolete computer 
Our MotherBoards advance your computer into a new 386 system! 
They run 0S/2, Windows/386, UNIX V and PC-MOS/386. For more 
power, you'll find 16-bit expansion slots that accommodate the latest 
1/0 expansion cards. Only our 386 MotherBoards give your 
PCs an unlimited future! 

The Critics Applaud! PC Magazine awarded our Board “The 
Editor's Choice” for 386 Replacement Boards. PC Worldcalled it “the 
Upgrade Product of theYear”” 


‘Trademarks: IBM PC, XT, AT, PS2 and OS/2: IBM. 
Inte! 386; Intel Corp.; Windows/386: Microsoft Corp. 


Technical Features = 16 MHz 80386 = 1 Megabyte of 100 nsec 
4-way interleaved RAM = PC/AT compatible 1/0 and BIOS for support 
of 0S/2= Six 8-bit expansion slots = two 16-bit expansion slots; 
four on 386 MotherBoard/AT = One 32-bit expansion slot for up to 12 
Megabytes of high speed memory # Battery-powered clock calendar 

386 MotherBoard for the PC or PC/XT 

386 MotherBoard for the PC/AT 

386 MotherBoard/20 MHz for PC /AT 

32-bit RAM Board (1 Mbyte installed; up to 4 ae 

16 MHz 80387 math coprocessor 

16-bit combination hard disk/floppy i 
Step up your PCs with our easy-to-install 386 MotherBoards. For more 
information, call: 1 (800) 443-6284. In NewYork: (516) 434-1600. 
All our products are available at your local computer dealer! 
Hauppauge Computer Works, Inc. Ha 


175 Commerce Drive, u e! 
Hauppauge, NewYork 11788 : 
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BY JOHN DICKINSON 


The latest 386 PC performance 
standard requires a 25-MHz 
clock speed and, make no mis- 
take about it, power users will 
flock to these speed kings like 
lemmings to water. So will MIS 
managers and PC coordinators 
looking for the best LAN file 
server, as will VARs and con- 
sultants cooking up Unix con- 
figurations for vertical markets. 

In the following pages, we 
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BY CRAIG STINSON 


Borland International’s Sprint 
might well be called the word 
processor of a thousand faces, 
except that ''athousand”’ isa bit 
of an exaggeration, and *'word 
processor’’ is something of an 
understatement. 

The product's most effective 
selling point is its soft user inter- 
face. In addition to its own pull- 
down menu trees, Sprint offers 
emulation trees for EMACS, Fi- 
nal Word Il, Microsoft Word, 
SideKick, WordPerfect, and 
WordStar. The emulations 
don’t make Sprint look like each 
different word processor, since 
the screen design and the posi- 
tion and style of the menus re- 
main Sprint's. But the emula- 
tions do provide familiar 
commands for word processor 






















review the first 
four 25-MHz ma- 
chines to make it 
to PC Labs—Ad- 
vanced Logic Re- 
search’s Flex- 
Cache 25386, 
Compaq’s Desk- 
pro 386/25, the 
Hertz 386/25, and 
IBM's PS/2 Model 70-A21. 
Only the Model 70 was not yet 
shipping as we closed the issuc, 
it should be shipping by the end 


users making the switch to 
Sprint. 

You can even tailor your 
own interface by writing your 
own menu tree or by assigning 
function keys, Ctrl keys, and 


unctlon xeus 


LRSWORD | 
SIDEKICK 
SIMPLE 
TUTORIAL 
VORDPERF 
VORDSTAR 








PP Customize 


User Interf ace- 


of August. 

How fast are 
these machines? 
Fast enough that 
timing the four 
new 386s became 
an exercise in 
splitting hairs and 
counting angels. 
The numbers are 
small, and the performance dif- 
ferences among the machines 
are small as well, thanks in part 
to the static RAM cache and 


Sprint Mimics Word Processors, 
Packs Host of Powerful Features 


Alt keys as shortcuts for menu 
command sequences. 

Users thinking of switching 
to Sprint will also applaud its 
file conversion features. Sprint 


(continues on page 34) 
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Sprint commands appear on pull-down menus. The menu shown here lets you select a 
menu tree for Microsoft Word, WordPerfect, or another supported package. 
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FIRST LOOKS 


Four 25-MHz Trailblazers: Dazzling 
Speed, Plenty of ; Storage for a Price 





ESDI disk subsystems that each 
system sports. 

But even in a tight race, 
somebody crosses the finish line 
first, and the ALR FlexCache 
25386 takes top processor per- 
formance honors. IBM's Model 
70-A21 places a close second. 
Disk performance is a bit more 
mixed. Your choice there will 
probably depend on the type of 
application you're running; da- 
tabase users will like the Hertz 

(continues on page 34) 
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25-MHz 386 FACE-OFF 

IBM PS/2 Model 70-A21 «35 
ALR FlexCache 25386000035 
Compaq Deskpro 386/25..36 
Hertz 386/25 sevccossrercee 38 


PARADOX 0S/2 
Powerful protected-mode 
database for OS/2 erccseeee 43 


HANDY SCANNER HS-2000 
$299 hand scanner for line art, 
continuous images ..00000.46 


IBM 3363 OPTICAL DISK 
DRIVE 

200MB write-once drive .. 46 
SEIKO CM-1430 COLOR 
MONITOR 









































Sharper, less expensive than 
IBM'S 85 4scsceceeseree 20040 


CRYSTALPRINT WP 
Low-cost alternative to laser 
PIinters sescscessccccscccces OF 


WORLDPORT 2400 
Shirt-pocket modem. er-20. 54 


PAGEPERFECT 
Integrates word processing, 
desktop publishing ..20200256 



































Sprint 
(continued from page 33) 


boasts bidirectional file conver- 
sion with DisplayWrite 4 (DCA 
RFT), Microsoft Word, Multi- 
Mate, MultiMate Advantage, 
Wang (IWP), WordPerfect 4.2, 
WordStar, and WordStar 2000. 

In another key selling point, 
Sprint sports an optional auto- 
save feature that writes every- 
thing in memory to disk as you 
work—without detracting sig- 
nificantly from system perfor- 
mance. If your system loses 
power for any reason, Sprint 
will automatically rebuild every 
file you had open when you lost 
power. Whether you trip over 
your power cord or tum off your 


machine by mistake, you | 


shouldn't lose much data as 


PNSPRINTNCABINET SPR 








endnotes. 

The cross-referencing fea- 
ture is particularly valuable and 
unusual: you can reference ta- 
bles, figures, and text by assign- 
ing variable names; Sprint will 
resolve those names into the ap- 
propriate table, figure, or page 
numbers at print time. 

The program sports other 
features that are more character- 
istic of a page composition sys- | 
tem than a word processor. You 
can reserve space (in inches, 
centimeters, picas, or lines) for 
art to be dropped in after print- 
ing, and you can specify hori- 
zontal skips in ems and ens, as 
well as inches, centimeters, pi- | 
cas, and characters. You can | 
also build in a character-transla- 
tion table so that quotes, dashes, 
bullets, and the like are auto- 
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Sprini’s Microsoft Word menu tree mimics the commands of Word. Services not avail- | 
able in Word are accessed via the X-Sprint option. 


long as you're running with the 
autosave feature invoked. 

In addition, even if you exit 
Sprint properly, you need not 
close files. Sprint automatically 
saves each file and returns you 
to the same set of open files and 
editing state when you restart 
the program. 

While the flexible front end is 
Sprint’s most marketable attri- 
bute, its most important one—for 
acertainclass of user, at least—is 
its power at the back end. Those 
who prepare technical manuals 
and other complex multifile doc- 
uments will appreciate such ca- 
pabilities as automatic indexing, 
table generation (contents and 
figures), nestable list generation 
(numbered, unnumbered, and 
bulleted), cross-referencing, 
and, of course, footnotes and 








matically converted to the ap- 
propriate values for, say, a Post- 
Script typesetting device. 

The editor has some attrac- 
tive conveniences, too. You can 
search and replace virtually 
anything and take advantage of 
a full complement of wildcard 
options. You can define glossa- 
ry items and macros. For ease of 
navigation, you can set up to 
nine place markers in a file. 
Mouse support and a thesaurus 
are there as well, and the spell- 
ing checker has a real-time op- 
tion that works unobtrusively on 
fast hardware. 

When it comes to speed, 





Sprint shines in some areas and 
delivers respectable perfor- | 
mance in others. Our global 
search-and-replace perfor- 
mance tests showed Sprint to be 





a midrange performer in that 
area, but scrolling from the top 
to the hottom of a large file in 
Sprint is nearly instantaneous. 
Paging through a file is also 
very fast. If you hold the mouse 
at the top of the screen, for ex- 
ample, the file zips by almost 
too quickly to be useful. 

So much for good news. The 
down side of Spring is that it’s 
not very WYSIWYG. Justified 
text is actually justified on- 
screen, and type styles and sizes 
are shown using various colors. 
But centered and flush-right 
paragraphs are displayed ragged 
right, just the way you type 
them. 

Fortunately, there's a print 
preview option, so you can get a 
formatted view of your file 
without resorting to hard copy. 

Borland says the non- 
WYSIWYG style of Sprint is an 
acceptable trade-off for faster 
screen performance. Those who 
take advantage of Sprint's 
more-powerful formatting fea- 
tures may buy that argument, 
but for more-conventional word 
processing, the lack of interacti- 
vity seems primitive. It’s too 
easy to wipe out a formatting 
code accidentally or to enter one 
incorrectly in the first place. 

Moreover, while Sprint of- 
fers a form of style-sheet capa- 
bility, it’s much less easy to use 
than one might wish. The vari- 
ous formatting codes you can 
use ina Sprint file are linked toa 
default style-sheet file. To 
change the way a code behaves, 
or to define a new code, you can 





modify the style-sheet file (or | 


create a new one and invoke it 
with a Style command at the top 
of your document). This ap- 
proach to style-sheet generation 


25-MiHz PCs 


(continued from page 33) 


386/25’s performance, while 
graphics-intensive users will 
probably head for the Compaq 
Deskpro 386/25, 

With performance differ- 
ences as small as these, howev- 
er, your choice should depend 
as much on cost, disk capacity, 
and other particular features that 
are important to you. And don’t 
forget the bus standard. IBM’s 
25-MHz Model 70 can hold its 
own performancewise against 
any of the competition, so it 
may be time to begin consider- 
ing whether MCA is the right 
path to take with your next pur- 
chase. 

Whichever 25-MHz 80386 
winds up as your choice, make 
sure your wallet is well stocked 
before you head out to buy. 
These machines sell for about 
the price of a new sedan; buying 
two of them is the equivalent of 
a down payment on your next 
house. 


But if it’s speed you're af- 
ro eee 





Tequires the user to learn what 
amounts to a document-oriented 
programming language; it’s 
likely to be well beyond the 
reach of nontechnical office 
workers. 

Sprint offers a lot for its 
price tag. It should appeal par- 
ticularly to those who need a 
flexible interface and to ad- 
vanced users who want to pro- 
gram their own document com- 
position systems. But those 
who've grown accustomed to a 
more WYSIWYG screen ma 
want to think twice. 
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Sprint 
Borland International Inc. 
1800 Greenhills Dr. 

Scotts Valley, CA 95066 
(408) 439-1060 

List Price: $199.95 
Requires: 384K RAM, Iwo 
disk drives, DOS 2.0 or later. 
Hard disk recommended. 
In Short: A powerful word 
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processor thal features 
emulation inierfaces and 
bidirectional file conversion for 
a handful of popular word 
processors. Lack of 
WYSIWYG display is its only 
serious flaw. Not copy 
protecied. 
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IBM’s 25-MHz Model 70 Tops 


Compaq via Static RAM Cache 


BY JOHN DICKINSON 


“~ 1BM Corp.’s 
‘ previous 386- 
based PS/2 mod- 
. eis have lagged 
behind the speed 
leaders, primari- 
ly because of Big Blue’s failure 
to adopt a static RAM memory 
cache. Not only does the 25- 
MHz IBM PS/2 Model 70-A21 
move near the front of the pack 
by curing that shortcoming, but 
it does so in a remarkably small 
chassis. 
Sporting a footprint of 
only 235 square inches, 
the Model 70-A2I 
builds on the two- 





decked interior design of the | 


original Model 50. The tiny, 
multilayer system board con- 
tains the A2I’s MCA (Micro 
Channel architecture) control 
circuitry, three MCA expansion 
slots, a VGA display adapter, as 
well as serial, parallel, and 
mouse ports. A daughterboard 
holds the A21"s 25-MHz 80386 
microprocessor, 64K static 
RAM cache, 82385 cache con- 
troller, and optional 80387 nu- 
meric coprocessor. 

Like the Model 50, the Mod- 
el 70 mounts a plastic I/O 
**deck’’ above the system 
board. The A21"s deck accom- 
modates up to two 34-inch 
1.44MB microfloppy drives 
and one 120MB, 25-millisec- 
ond hard disk. The hard disk’s 
ESDI controller is built in, and 
all disks tap into the system 
board througb a T-shaped cir- 
cuit card. 

Up to 8MB of 80-nanosec- 
ond system memory, mounted 
in 2MB SIMMs, can be at- 
tached to the system board. You 
can also add up to 8MB of addi- 
tional RAM on a single MCA 
expansion card that IBM an- 
nounced when the Model 70 
was introduced. 

System performance is far 
from a problem with the A21I. 
The only machine that beats its 
2.25-second performance on 
the PC Labs 80386 Instruction 





Mix benchmark test is ALR’s 
FlexCache 25386, and the dif- 
ference is slight. The same goes 
for the memory tests. 

The A21"s disk drive perfor- 





The [BM PS/2 

Model 70-A21! sports merely three expan- 
sion slots, sacrificing expandability for a 
small Model 50—tike footprint. 


BY MITT JONES 


‘> Brace yourself: 
| the sun still rises 

y in the east, Re- 

| publicans still 
scorn welfare 
programs, and 
Billy Martin still has trouble 
holding a job—but Compaq no 
longer makes the fastest PC 
around. Advanced Logic Re- 
search now earns top honors 
with its ALR FlexCache 25386. 
The secrei behind the Flex- 
Cache’s speed is enhanced 
memory performance via a 64K 
25-nanosecond static RAM 
cache, a proprietary cache con- 
troller, and system memory 
composed entirely of 32-bit, 60- 
ns. dynamic RAM. The Com- 
paq Deskpro 386/25 and tbe 
IBM Model 70-A2/ use 100-ns. 
and 80-ns. dynamic RAM, re- 
spectively. ALR claims its pro- 
prietary cache control- 


i; 








mance, on the other hand, could 
stand improvement. Out of the 
four systems we review here, 
the A2I’s disk clocked the 
slowest performance on the 
small-record test and the second 
slowest on the large-record test. 
You'd expect more from a ma- 
chine so fast in other respects, 
and so costly, but the disk sub- 
system is still fast compared 
with non-ESDI alternatives. 
The only serious deficien- 
cies of this new PS/2 machine 
are its lack of a large hard disk 
option and its paltry supply of 
expansion slots. The maximum 
disk size of 120MB may be a 
problem for storage-intensive 
applications. And three expan- 
sion slots just won’t cut it for 
power users who want to hook 
their 25-MHz 386-powered 
graphics workstations up to a 
LAN, a CD-ROM, and a main- 


ler—coupled with tbe faster 
DRAM—eliminates the one- 
wait-state penalty normally suf- 
fered as the result of a cache 
miss. 

Whatever the reason, the re- 
sults are impressive. Our evalu- 
ation unit consistently took top 
honors in the PC Labs 80386 In- 
struction Mix and Conventional 
Memory benchmark tests. De- 
spite its respectable but not 
field-leading hard disk perfor- 
mance and slow 
video perfor- 
mance, the ALR 
FlexCache 
25386 led the 


Now the fastest 
PC onthe mar- 
ket, the ALR 
FlexCache 
25386 holds two 
Suli-height and 
three half-height 
internal drives in 
its large chassis. 
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Proprietary Caching, Fast RAM 
Put ALR FlexCache 25386 on Top 





| video BIOS shadowed in RAM. 


| chine money can buy have to of- 





IBM PS/2 Model 70-A2I 

IBM Corp. 

Contac your local authorized 
IBM dealer. 

List Price: $] | ,295, with 25- 
MHz processor, 2MB RAM, 
120MB ESDI hard disk. 

In Short: With only three slots, 
the unit may pose an expandabi- 
lily problem for some users. 
Overall, this PS/2 offers tre- 
mendous performance in an in- 
genious, compact design. 
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frame—and then add an 8514 
display adapter to the mix. 

But a limitation for one buy- 
er is an advantage for another. If 
you want big processing power 
but not big size, the IBM PS/2 
Model 70-A21 is just what 
you're looking for. You just 
can’t get more computer in less 
space. PG 


pack on the PC Labs /-2-3 per- 
formance tests, even without its 


What does the fastest ma- 


(continues on page 36) 
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BY MITT JONES 


If you liked the 
Compaq Desk- 
pro 386/20, 
you'll like the 
Deskpro 386/25 
about 5 MHz 
more. rec"Aside from the new 25- 
MHz processor, the 386/25 
changes little of the Deskpro 
386/20 design. 

The 386/25 is based on the 
same Flex Architecture, which 
keeps the peripherals bus at a 
safe 8 MHz but provides a 32- 
bit memory bus running at full 
clock speed. All system memo- 
ry—up to 16MB of 100-nano- 
second DRAM—tesides on one 





board, along with a 32K, 25-ns. 
static RAM cache and Intel 
22385 cache controller. 

While this design gave the 
Deskpro 386/20 a performance 
edge over the IBM Model 80 
and other competitors, the ag- 
gressive 25-MHz entries from 
IBM and Advanced Logic Re- 
search leave the Deskpro 
386/25 behind, if only slightly. 

The PC Labs benchmark 
tests place the 386/25 behind 
both the IBM Model 70-A21 
and the ALR FlexCache 253286 





ALR FlexCache 
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fer besides speed? Just about 
anything you want—except, of 
course, Micro Channel archi- 
tecture. 









chassis holds two full-height 
and three half-height internal 
drives, The base configuration 
loads one full-height bay with a 
1S50MB ESDI drive; a 300MB 
model is also available. A 
1.2MB floppy disk drive occu- 
pies one of the half-height bays. 
ALR also offers optional 
1.44MB microfloppy disk 
drives and 150MB backup tape 
drives. 

The system board includes 
2MB of DRAM, expandable to 















proprietary memory expansion | 


The ALR FlexCache’s tower | 





on processor- and memory-in- 
tensive tasks. The Deskpro par- 
tially makes up for its somewhat 
lackluster 
memory 
speed 
with 
field- 
leading 
hard disk 
and video 
perfor- 
mance, 
but the 
PC Labs 
1-2-3 
perfor- 
mance 
test showed 
the ALR 
FlexCache 
able to maintain a slight speed 
advantage overall. 

Yes, it’s true—Compaq is 
no longer the Speed King. With 
that said, the Deskpro 386/25 
should remain a top choice 
among users who need power to 


| Spare. The speed differences 


among the machines we tested 
are small, and the Deskpro’s 
tugged design, generous op- 
tions, and proven compatibility 


| remain strong selling points. 


Compag offers a wider vari- 


Compaq Deskpro 386/25 Adds 
Up to 1,500MB Disk Capacity 























find from most manufacturers, a 
blessing if you’re determined 
Not to spoil the continuity of the 
textured black system 
front panel. A stan- 
dard $%-inch high- 
density floppy disk 


External expansion units 


pro 386/25 to be outfitted 
with up to 1,S00MB of hard 
disk capacity. In ad- 
dition, the newest 
Deskpro sports anew 
keyboard with a 
clickier feel than 
Previous 
keyboards. 


drive occupies one of the four 
front-accessible drive bays; a 
110MB, 25-millisecond or 
300MB, 20-ms. ESDI drive oc- 
cupies the other, depending on 
the configuration you choose. 
The other two bays make room 
for the optional Irwin-made tape 
drive and 1.44MB 3%-inch 
floppy disk drive. 

Ina move that’s sure to make 
the 326/25 a favorite for the net- 
work server position, Compaq 
is offering 1,200MB of addi- 
tional disk capacity via external 


ety of VO options than you'll | expansion units. Each unit will 


14MB with an optional propri- 
etary memory expansion board. 
Like the Compaq, the ALR 
FlexCache plugs the memory 
board into a proprietary 32-bit 
slot. The standard peripherals 
bus includes two 8-bit slots, 
four 16-bit slots, and two 32-bit 
Slots. 

The ALR FlexCache uses 
the Phoenix BIOS and ships 
with a copy of Phoenix Tech- 
nology's Control 386. Control 
386 allows menu access to sev- 
eral system parameters and pro- 
vides enhancements such as a 
disk cache that can be set up in 
RAM. You can also shadow the 
video and system BIOS into fast 
RAM, an option you'll definite- 
ly want to take advantage of in 
order to tweak the most perfor- 





mance out of the system. 

The steel chassis itself is 
large and heavy, an advantage if 
you appreciate solid design but 
a disadvantage if you're in the 
habit of toting your computer 
across the office. The unit's 
technical specifications set its 
weight at ‘100 pounds maxi- 
mum’’; our evaluation unit 
weighed closer to 75 pounds. 

The best news about the 
ALR FlexCache is its price. At 
$9,499 with a 1SOMB hard disk 
and VGA adapter, the ALR 
FlexCache is not only the fastest 
of the four machines reviewed 
here, it’s also the least expen- 
sive. Assuming money, perfor- 
mance, and quality count, the 
ALR FlexCache deserves a seri- 
ous look. 
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permit the Compaq Desk- 

















Compaq Deskpro 386/25 
Compaq Computer Corp. 
20555 FM 149 

Houston, TX 77070 

(713) 370-0670 

List Price; Mode} 110, with 

1] 0MB hard disk, $10,299; 
Model 300, with 300MB hard 
disk. $13,299; Expansion Box, 
with 300MB hard disk, $6,999; 
additional 300MB hard disk, 
$6,499. 

In Short: 25-MHz performance 
ina well-built box that leaves 
plenty of room for growth. 
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hold two 300MB drives. Two 
units can be attached to one sys- 
tem, allowing as much as 
1,500MB hard disk capacity. 
The 386/25's **industry 
standard’’ peripherals bus (as 
Compag terms it) accommo- 
dates XT- and AT-compatible 
expansion boards via six 16-bit 
slots. Standard equipment in- 
cludes one parallel port, one se- 
rial port, a clock/calendar, and a 
220-watt power supply. 
Compaq no longer has the 
fastest PC money can buy. But 
the Deskpro 386/25 is a near- 
irresistible choice when expan- 
dability, compatibility, and de- 
pendability matter. PC] 


FACT 
ILE 


tid F 


ALR FlexCache 25386 
Advanced Logic Research Inc. 
9401 Jernimo 

Irvine, CA 92718 

(714) 581-6770 

List Price: Model! 150 (with 
2MB RAM, 16-bit VGA card, 
1SOMB hard disk), $9,499; 
Model 300 (with 2MB RAM, 
16-bit VGA card, 300MB hard 
disk), $12,499. 

In Short: Both the fastest and 
the leasi-expensive 25-MHz 
machine reviewed here. 
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LaserJet Breakthrough: 


Get Four LaserJetPlus/Series II Fonts 
for just $992 


Glyphix fonts work with Microsoft Word, WordPerfect, 
WordStar 2000, PageMaker, Ventura Publisher and more. 


Choose from a menu of size and style 
options and get great looking results. 
Glyphix fonts offer 6 to 60 pt. type, 
14 bold weights, condensed, 
expanded, screened, patterned, 
shaded type and more. 










President, SWFTE 


The Smart Choice.” 


Compare & Save Glyphix HP __ Bitstream 

Fonts to 60 point Yes No Yes 

Degrees of boid 14 2 2 : ’ 
Patterned fonts Yes No —iNo ine Ga tation cepescedt 
Expand & condense _Yes No No eee eT Set Fonte 
300 DPI density ——185 _ és Yes] Re iie 
Typefaces per disk 2 meet ‘ 
Price oe $200 $190 








BASICS SANS SERIF Glyphix fonts require an 18M PC, r= . Teseseee es ese eee eee == 
Roman vor XT, AT, PS/2 or compatible with 
Helvetts Gilles GAKRAM. aharddskave: A ORDER TOLL FREE roms” | 
Rockland Olivia LaserJet Plus, Series Il or bi i 
Chaneelor Galaxy compatible printer, MS-DOS 2.0 800-237-9 83 i 
or later. 

BOOKS, TEED IN DELAWARE CALL (302) 429-8434 1 
Garamec Sou ee See Glyphix quality for i 
a i i an rach yourself. Our demo disk prints 

tine Letter C our newsletter and samples | ; Name i 
Centrum LineDraw ofall fonts on your printer. pote font ‘seca 
DECORATIVE Send $5.00 check or money order I og ee $9995 Company i 
Sg Bh Eredkéaces— $9995 i 

O Decorative — $9995 

Beget A , CO Basics §— $9995 Address i 
Oma cG Be Csanserif— $9995 i 
BASICS II wyrte fC hetkas— 9995 Gly st i 
Roman htalic $ DB Ghphix Font Managers A I 
Amertype ZJ SW tre. I are required for use wah. Zips a lel) (2) <a i 
Be City Ee Bea Dine Bar aT73 C2 Ms Word— $7995 Lier rpransb’ ala ee (| 
Optimis Wilmington, De 19808 1 os me All Sufte products sie sal a 30 day, money <n , 


an sn ee ee ee ee 
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Glyphix and The Smart Choice are trademarks of service marks of SWFTE Internabonal All other products are trademarks and/or registered trademarks of their manutacturers © 1988 Fox Incorporated 


Hertz 386/25: Intel’s Top Box 


BY JOHN DICKINSON 


If you're expect- 
ing a joke about 
rent-a-car com- 
puters, forget 





©) isn’t a car, and, 


like all 25-MHz 80386-based | 


PCs, its performance is no joke. 

Hertz’s newest PC is based 
on Intel's 25-MHz 386 system 
board and cabinet. You'll prob- 
ably get very familiar with the 
look of this cabinet, because 
that’s the only way Intel is pro- 
viding 25-MHz 386 systems to 
its OEM customers. 


OEMs can equip the system | 


unit with whatever peripherals 
they want. The chassis has one 
full-height and three half-height 
tape or disk drive bays, and the 
system board has one 8-bit, five 
16-bit, and two 32-bit expan- 
sion slots. The 32-bit slots runat 
CPU speed for memory, but any 


other AT-compatible card will 
run in the other 8-MHz slots. 
The memory configuration 
can also vary in both design and 
quantity. Intel configured the 


ach of the machines boasted its own static- RAM memory cache, 
but the ALR FlexCache eamed a slight edge in memory speed, 


it—this Hertz | 


7 Benchmark Tests: 
4 ; F 25-MHz 386-based PCs 


The Hertz 
386/25 ma- 
chine ts based 
on the Intel 25+ 
MH: system 
board 


system to work with static-col- 
umn, interleaved page mode or 
with cached direct random ac- 
cess memory designs. The static 
RAM cache is configured with 
64K of 30-nanosecond static 
RAM fed by acustom-built con- 
troller that was developed be- 
fore the 25-MHz version of the 
82385 was available. 

Up to 8MB of RAM can be 
installed on the system board in 
the form of IMB SIMMs. And, 
unlike most 386s. this system 


board can support up to 

) 24MB of RAM by add- 

ing cards in its special 
32-bit memory slots. 

The Hertz 386/25 

configuration comes 

standard with 2MB of 

cached RAM, 

our evaluation 

unit had 4MB. 

It also had a 

320MB, 16-mil- 

lisecond, ESDI- 

controlled hard 

disk made by 

Maxstor. The standard 

disk offering is a 72MB 

model, and a 150MB 

model is also available. One 

parallel and two serial ports are 

standard, as is one 1.2MB flop- 

py disk and an 8-bit Paradise 

VGA display adapter and a 

monitor to go with it. Hertz is 

one of the few PC vendors that 

give you a choice of the new 

101-key or the older configura- 

tion 83-key keyboard on a 386 

computer. 
The Hertz/Intel is definitely 
not the leader of the 25-MHz 


| pack. But performance isn't as 


Relative Times 
{Compaq Deskpro 386/20 = 100) 


thanks largely to its proprietary caching algorithm. Overall, PC Labs tests 
showed surprisingly little performance difference among the machines. 


Performance Times 
(Times given in seconds) 


Instruction tional 


Mix 
| Compaq Deskpro 386/20 2.91 
Hertz 38625 243 
Compaq Deskpro 38625 = 2.36 
IBM PS/2 Model 70-421 2.25 
| ALR FlexCache 25386 2.20 


The 80366 instruction Mix benchmark test measures the 


DOS File DOS File 

Access Access 
Conven- (small {lerge 
record) record) 
Memory withcache with cache 


0.41 34.22 964 
0.33 22 32 12.50 
0.39 30.70 498 
9.30 38.91 6.49 
027 32.14 5.48 





Hertz Computer Corp. 

325 Fifth Ave. 

New York, NY 10016 

(212) 684-4141 

List Price: $1] 995 with 72MB 
hard disk; $13,995 with ISOMB 
hard disk; $15,995 with 320MB 
hard disk. 

In Short: Hertz’s 25S-MHz en- 
try is built solidly, performs 
well, and can be configured 
with up to 24MB for Unix us- 
ers, 
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much of a problem as price—at 
$11,995 for the base model, it’s 
not exactly a steal, although 
substantial discounts are avail- 
able to customers buying in 
quantity. Perhaps more impor- 
tant than either issue, the Hertz 
386/25 is a rock-steady ma- 
chine. Don't pass it over when 
you shop for your next power 

PC, especially if 

you're going to be 

running Unix. PU 


time it tekes to execute @ selected series of processor- 
Intansiva taska The test progrem uses 80386 instruction 
code These instructions era @ subsel of the total 
Processor instruction set The 80386 Inetructon Mix 
implements @ number of 32-bit operations. In the 80386. 
processor Ihese become single instructions, whereas in 
the 6086 and 80286 vereione of the benchmerk test they 
remain muitiple instruchons 


The Conventional Memory benchmark test ollocates 
256K of conventional memory end treets It es @ series of 
64-byte records Then, 16,384 rendom records ere read 
into and wnittan from this memory The result shown is the. 
average of the read and wnte times 


The DOS File Acceee benchmerk ies! meesures the 
throughput rate ot the disk being tested in this case. 
throughput times are maesured in terme of how tong the 
disk takes to perform common DOS file-menagement 
functions Fwa tasks—file craaton sequentel file wnte, 
Sequential file reed, random We wie. and random fe 


tead ere timed and the results summed 

The test 1s carried oul for twa diferent types of 
files—small- record files end large record tilas—thet are 
used by common PC appicatons Files creeted using 
smail records are typically used by database management 
progrems end large records are typically used for word 
processing and spreedsheet files Loading e DOS. 
progrem Is also simuleted by the large-record tast 

It na diek caching software 's supplied by the computer 
or disk drive manutecturer, each test 1s run once 
Otherwise the test for each record size is nin twice once 
with the caching software installed and once without it. 
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C>ERASE *.* 
Are you sure (Y/N)7_ 





New Disk Optimizer gives you 
the courage to say yes! 









Introducing Disk Optimizer 4.0. Disk Optimizer comes through again naturally over time. The DOConfig pro- 
eee DUET h a batiteataice ol 
le restore all the dataon your disk to for best mance. 

It'sthe moment of truth. exactly where it was before that little the Analyze rane gives you a graphi- 
You've decided to erase an entire slip of the finger on the keyboard. cal look at the condition of your disk, so 
cre and your computer asks, an a mee sure Cea you'll always know when it’s time to 
fe, the JrackSaver feature protects tne optimize again. 
Well? Are oF Isit the right direc- surface of your disk from excessive wear A total of 17 different 
tory? Wil you ever want these files by preventing the headon your drive ii ara Oe at 
again from spinning over the same track for Disk Optimizer includes Fi 
Ever new Disk Optimizer 4.0 with too long. And the Refresh program pre- ary eben com 
Data Guardian. The only disk utility vents the bad spots that develop on disks pabellel fle aa Anciae Ha 
software that lets you blithely say “yes” due to fading magnetic charges. Se Ue es ges ate 
Fey ania article wari way that makes sense to you. Lock and 
Ee eco enc Pee Still the safest buy in Unlock for password-protected file 
ensures that anyone can Undelete files, performance security. Killfile for erasing sensitive 
directories, even entire disks. And do it ae < da tee eee al 
hours, days, up to weeks later, no matter Dick Optinnt in’ wel cae Dek 
what else you've written to your disk in ay, int “rz ae Pen or desieriel 
a cae i, 
Best of all, Data Guardian makesfile YUU SAEs > fpiags Fn 
recovery quick, easy and totally fool- eas advanced 9 ee ee ta, and make 
proof. Without thecomplexityofother  P* See 4 = : a oe 
data recovery software. And without the mization avallable— simpler tor 
uncertainty. Thanks to Data Guardian, poe hey Fesne rue ae “ee, new Disk 
ee through for you ues. oe gt Optimizer 4.0, and 
; The Optimize program mene get more than the 
You formatted what drive? speeds up disk reading and courage to say yes. Get 
Thar'sfine for erased files, you say. writing times by up to 300 ; the peace of mind and total 
But phar berpsre if you accidentally percent by un-doing the file ee confidence that your disk is running 
format your hard disk? No problem. fragmentation that takes place better and safer all the time. 
Disk . Available at software dealers everywhere. 
Optimizer’ —“Seorisinctysiinailee” — Soe gic 
SoftLogic Solutions, Inc. Call 800-272-9900 SOLUTIONS 
One Perimeter Road, Manchester, NH 03103. (603-627-9900 in NH) #6 
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TOP TEN SELLERS 


(A 5-week hislory)} 


ro 


Lotus 1-2-3 2.01 
Lotus Development Corp. 





dBASE Iii Plus 1.1 
Ashton-Tate Corp. 






Quickan 2.0 
Intuit 


PC Toola Deluxe 


LOOKS 


PIPELINE 


J ust as the gas shortage of 
the mid-*70s alerted 
Americans to their dependence 
on foreign oil, the current scar- 
city of DRAM chips has awak- 
ened the domestic PC commu- 
nity to its dependence on an im- 
Ported resource: Japanese- 
made DRAM chips. 
Within the past half 
year, the supply of 
DRAM chips 


Central Point Software 


Tha Norton Utilities Advanced Edition 
Peter Norton Computing 









IN PERSPECTIVE 


The Top Ten Sellers list ranks PC 

business programs according to their 

sales performance in the last week of a 5- 
week period. It also tracks programs’ rank- 
ings (reading left to right) from May 16 through 

June 18. A 5-week history is charted to give a sense 

of a program's sales strength over time. Dramatic shifts 
ina particular program's ranking may be the result of sales 
promotionsconducted by individual retailers. Seasonal factors, 
such as end-of-year-budget purchase decisions, can also play a 
large role in the performance of a particular program in any period. 
More than 12,000 individual locations contribute to the list. 














Valua Pack 
Lotus Development Corp. 


Sideways 3.2 


Funk Software Inc. 





has fallen far short of U.S. de- 
mand, and DRAM prices have 
risen to damagingly high levels. 

“If we could get our hands 
on more DRAM, we would be a 
much larger company in terms 
of revenue,”’ says a Sun Mi- 
crosystems spokesman. ‘*The 
principal constraint we are un- 
der is a shortage of DRAM, not 
a shortage of business." 

The exorbitant prices sys- 
tems manufacturers must pay 
for the DRAM they manage to 
obtain hurts manufacturers and 
buyers alike, While a number of 
systems manufacturers have 

passed the higher DRAM 

costs along to the end 
user for both config- 
ured systems and 
expansion 


Fastback Plus 
Fifth Generation Systems Inc. 


Carbon Copy Plua 
Meridian Technology tnc. 


Turbo Paacal 4.0 


Rankings are based 
on net sales by unit; 
returns are sub- 
tracted from gross 





sales. 
Sales information compiled by Ingram Software Inc. and PC Connection Inc. ‘i 
maa 
I 
: !| The DRAM Shortage: A Chronology 
Cia 
1983 1984 1985 1986 
Explosion in PC sales PC rate of growth sof- DRAM prices tumble US. and Japan agree 
outstrips DRAM tens, and new DRAM amid massive oversup- on FMV arrangement 
supply, contributing to production capacity be- ply and Japanese for DRAMs, but 
rise in DRAM prices. gins to come on-line. dumping in US. Japanese parts remain 
Result: overcapacity, market. American available at below 
lower prices. DRAM manufacturers FMV on gray market. 
fold or suffer major American manufactur- 
losses. ers continue to suffer 
losses. : 
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Boriand International Inc. 


































RAM, many would-be buyers 
are delaying their purchases 
until prices fall. Fifteen percent 
oftherespondents to arecent PC 
MagNet survey reported plans 
to put off purchases until 
DRAM prices fall to acceptable 
levels. 

These developments could 
hardly have been more poorly 
timed, since the continued de- 
velopment of the PC seems de- 
pendent on a ready supply of 
reasonably priced RAM. OS/2 
with the Presentation Manager 
requires a minimum of 5MB 
RAM, and this requirement 
shows no signs of getting any 
smaller. 


The Crisis: Blow by Blow 

The large, unexpected de- 
mand for PCs in 1983 is where 
the story begins, according to 
Andrew Kessler, a Paine 
Webber securities analyst who 
tracks semiconductor trends. 
The memory chip industry was 
unable to supply the burgeoning 
PC market, and memory prices 
tose. This prompted plans for 
considerable new-chip capacity 
both in the United States and 
Japan. 

PC demand softened around 
the end of 1984, just as massive 
new memory-chip capacity was 
coming on-line, and an overca- 


1987 
As DRAM demand reaches 
new heights, Japanese decree 
production cuts to ward off 
U.S. retaliation, and manufac- 
turers begin tooling for 1- 
megabit chip production. 
American manufacturers 
unable to fill the void. 
Combination results in drastic 
undersupply of 256K chips at 
elevated prices. 





FERST 


pacity condition soon devel- 
oped. Oversupply put pressure 
on memory prices, which 
tumbled in 1985. Prices for 64K 
parts plummeted from roughly 
$3 toalowof 30cents,and256K 
prices fell just as drastically. 


LOOKS 


their way into the United States 
onthe gray market, according to 
Mr. Kessler, and Japanese chips 
remained available at well be- 
low FMV levels. 

Further U.S. pressure 
prompted Japanese government 





Within the past half year, the supply of 
DRAM chips has fallen far short of 
U.S. demand, and DRAM prices have 
risen to damagingly high levels. 





Japanese firms, burdened by 
massive overcapacity, were 
cited for dumping in the U.S. 
market by the Commerce De- 
partment in 1986. That dump- 
ing generally is blamed for the 
collapse of the U.S. DRAM in- 
dustry; only Micron Industries 
and Tl remain as major players 
in the memory chip business. 
IBM is widely acknowledgedto 
be the world's largest DRAM 
producer, but its entire output is 
dedicated to internal uses, 

In July of 1986, an agree- 
ment was reached between the 
United States and Japan’s semi- 
conductor industries to main- 
tain chip prices at a fair market 
value in the United States. But 
Japanese parts continuedto find 
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intervention to physically cut 
production in order to ward off 
retaliatory action. As fabrication 
lines were taken off-line, prices 
rose and the shortfalls began to 
develop. 

A Semiconductor Producer/ 
User Group, chaired by 3Com 
CEO William Kraus, has fo- 
cused on the FMVs as a major 
causative factor in the RAM 
shortage. The complex pricing 
arrangements impose different 
FMV levels on each Japanese 
producer, creating a tangle of 
unforeseen effects. The semi- 
conductor group has recently 
prepared and submitted a report 
to Commerce Secretary Verity, 
suggesting changes that will 
stimulate arise in chip availabil- 


1988 
DRAM prices continue to rise 
amid growing demand and 
inadequate supply. Manufac- 
turers begin ramping up pro- 
duction of I-megabit chips. 






ity. Those proposals are not yet 
public. 

Technology also plays a 
role. The industry migration 
from production of 256K parts 
to production of I-megabit parts 
has alsoconstrained supply. The 
shift to the higher-density parts 
means a shift away from 256K 
RAMs, which further limits 
supply of the still widely used 
memory. 

Therein lies some hope, 
however. One-megabit yields 
are already rising, and analysts 
say that this can only help the 
supply situation. Mr. Kessler 
cites a prediction that ! -megabit 
output will double between the 
second and fourth quarter of 
1988. ‘*That will satisfy a lot of 
demand,’’ he points out. 


Mending the Market 

When will DRAM prices re- 
turn to tolerable levels? The 
solution to the problem won't be 
a magic bullet that suddenly 
restores balance and reasonable 
pricing. But rising availability 
of I-megabit chips will help, as 
will the imposition of a more 
conducive FMV agreement 
with Japanese producers. A 
“low DRAM price” item on your 
Christmas wish list shouldn't be 
far off the mark. 

—Jonathan Matzkin 




















INTRODUCING THE $499 FAX 
~,, THAT'S POWERED BY YOUR PC. 


























Imagine sending and receiving your faxes 
on-line, rather than standing in line. 

You can. With The Complete FAX. 

The powerful add-in boards that turn your 
MS-DOS PC into a Group III fax machine. Start- 
ing at $499. With a two-year warranty. At a 
fraction of the cost of regular fax machines. 

Now you can send messages from your 
oa desktop to your destination in complete privacy. 

Fj : Schedule transmissions to take advantage of 

the lowest phone rates. Broadcast faxes to 

multiple recipients. Automatically dial up the 
receiving fax and keep on eS 
dialing if it's busy. TCOMPLETEDAX 

And because it’s all done in 
the background, you have all the | 
power of your PC to boot. 

All you need is an IBM PC or 
compatible with a hard disk and 
graphics board. And a willing- 
ness to face the fax. For more 
information and the dealer 





THIECOMPLETEPC 


521 Cottonwood Drive, Milpitas, CA 95035 (408) 434-0145 FAX: (408) 434-1048 


/ The Complete FAX ina trademark of The Compete PC Ic. MS-DOS a a roistered trademark of Microsoft Corp. IBM and IBM PC ae eguteed trademarks of tternational | 
4 Benin Mactone, oe 
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Paradox OS/2: A Good Reason to Buy 0S/2 


inn 
PG 


BY RICHARD HALE SHAW 


Borland International has come 
up with the first good reason to 
stray from DOS—Paradax 
OS/2. The latest incarnation of 
Paradax is more than an OS/2 
version of the powerful relation- 
al DBMS that received PC 
Magazine's Editor's Choice 
(‘‘Programmable Databases: 
dBASE and Its Challengers,"’ 
PC Magazine, May 17, 1988). 
It's a multitasking database 
Management system that takes 
complete advantage of OS/2's 
protected mode and returns 
more performance, power, and 
flexibility than any of its DOS- 
based predecessors or rivals. 

With Paradax OS/2, youcan 
perform all of the mundane as- 
pects of database management 
(sorting, querying, indexing, 
adding, changing, and deleting 
records) on the same data at the 
same time, via multiple OS/2 
sessions or as part of a multi- 
threaded Paradox application. 
You can even write your own 
distributed applications in 
which different Paradax ses- 
sions communicate and pass 
data to each other and to other 
PCs running Paradox on a net- 
work. 

Running Paradox OS/2 is a 


HANDS ON 





cinch. The package retains the 
personality of its DOS prede- 
cessors, with point-and-shoot 
menus, the PAL applications 
development language, and the 
Personal Programmer applica- 
tions gencrator. 

PAL applications can use the 
new Session command to 
**spawn’’ additional Paradox 
sessions and perform other jobs 
(such as sorting a table or print- 
ing a report) as background 
tasks, while continuing to use 
the full facilities of Paradox in 
the foreground. Since Paradox 
OS/2°s code is completely reen- 
trant, only the first session actu- 
ally loads the program into 
memory; subsequent sessions 
share the same program code. 
And a command-line parameter 
can control the amount of the 
memory used by each session 
for managing files and tables. 

Paradax’s built-in file- and 
record-locking facilities and 
data concurrency mechanisms 
originated in the DOS version of 
the product. While these are in- 
voked transparently, commands 
are available to access them di- 
rectly. And if another Paradax 
OS/2 session or another Para- 
dox user on a network changes a 
record or row that you are view- 
ing, your screen will be updated 
to reflect the differences auto- 
matically. All of this ensures 


m4 la Benchmark Tests: 
Paradox OS/2 vs. Paradox 2.0 


that you can sort and modify ta- 
bles, debug and run PAL 
scripts, print reports, and run 
whole applications in different 
sessions on the same set of data 
tables simultaneously. 

As Charles Petzold has 
warned in his PC Magazine 
Environments column, an ap- 
plication that abuses OS/2's re- 
sources will slow down a fore- 
ground process as additional 
instances of the application are 
added in the background. In an 


effort to study this, Iran nearly a | 


dozen different Paradax ses- 
sions. I was not able to perceive 
any difference in the perfor- 
mance of any of the foreground 
applications, regardless of the 
number of Paradax sessions 
that were running in the back- 
ground. 

Borland promises that Para- 
dax OS/2 will not be lacking in 
future enhancements. The Bor- 
land Turbo languages will be 
able to access the Paradox En- 
gine, allowing users of Turbo C 
and Turbo Pascal to write appli- 
cations that can read/modify 
Paradox tables. In addition, in- 
terfaces to the various OS/2 
SQL (Structured Query Lan- 
guage) servers will be made 
available as these appear in the 
marketplace. 

After using Parador OS/2, 1 
can truly say that it’s becn worth 


aradox OS/2 turned in a mixed performance compared with its DOS 

counterpart. However, the tests were designed for the DOS environment 
and show Paradox OS/2 at its worst. Running multiple threads of execution 
and in multiple OS/2 sessions, Paradox OS/2 could perform ail the tests 
simultaneously with little or no performance degradation. All tests were 
performed on a 50,000-record file. 


Performance Times 
(Times given in seconds) 


import 
2,859.25 
2,831.10 


Paradox OS/2 
Paradox 2.0 


The Import test measures how quickly the datebase 
can import en ASCII hie (ot ether hxed held length or 


Search 
258.29 
376.40 


Delata and 
Index 


3,939.90 
3,346 60 


by indexing 


comme-delimited format) with en index on the tirst 


field We include the indexing portion of the tes! to 
avoid penalizing programs that automatically index the 
first held dunng the date conversion Some programs, 


mode] = coups) 


PC 


require @ two-step process for this fest an import lollowed 


The Seerch test measures the time it takes to locete the 
first record thal satsties two criteria (make = Fendhi end 





Paradox OS/2 

Borland Intemational 

4585 Scotts Valley Dr. 

P.O. Box 66001 

Scotts Valley, CA 95066-001 
(408) 438-8400 

List Price: $725 

Requires: OS/2 Standard or 
Extended Edition 1.x, a 286- or 
386-compatible PC, 3MB 
RAM, one hard disk and one 
high-density 5%4- or 3%-inch 
floppy disk drive. 

In Short: A relational DBMS 
that takes full advantage of 
OS/2's multitasking capabili- 
ties. Includes an easy-to-use in- 
terface, a powerful program- 
ming language, automatic file- 
and record-locking, and fully 
feentrant code. 
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the wait. If you're looking for a 
multitasking relational database 
environment that takes advan- 
tage of OS/2's vastly superior 
facilities now, you can’t lose 
with Paradax OS/2. ie 


Relative Times 
(Paradox 2.0 = 100) 


The Delete and Index (four-column version) test 


measures the time required to remove tour columns 
(Unis SellPrice, BuyPnce and TrenDate) from a 
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produc! teble crested tor this l@sk end then to reindex 
the file it necessary | 
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Northgate speaks quietly and Delivers 
Screaming Performance! 


What good is splashy color advertising 
when the systems others sell don't come near 
matching the performance or price of 


Northgates blazingly fast Turbo Throughput ™ 


family of Computers? 


Dortt let color ads color your perspective. 
Northgate advertises its systems in 
monochrome. We give you facts, everything 


you need to make a meaningful comparison. 
And what we save in mono ads is another 

way we help keep your cost at rock bottom. 

(Youd be amazed at what color ads cost). 


Hollow claims? Typical Computer Industry 
Puff? Well, take a look for yourself and see 


what the Experts say. 


Northgate Power 386: Premium 
Performance at a Bargain Price 


PC ITANDS ON 


BY BILL O'BRIEN 


Field-leading 386 performance 
just got cheaper. Northgate 
Computer Systems’ Power 386 
rivals the power of the Compaq 
Deskpro 386/20 at a fraction of 
the cost. 

The Power 386 is an upright, 
20-MHz floor model with a base 
price of $4,295—including a 
high-performance 65MB hard 
disk. 

A 64K static RAM memory 
cache deserves much of the 
credit for the Power 386's per- 
formance. Like the Deskpro 
386/20, the Power 386 main- 
tains a high-speed, 32-bit path 
to memory, separate from the 
VO bus. 

Whereas the 386/20 makes 
use of Intel’s sophisticated 
cache controller chip, however, 
the Power 386 falls back on a di- 
rect-map static RAM system 
composed of discrete logic 
components. Compaq’s solu- 
tion no doubt eams it memory 





Northgate’ s Power 386 sports power and reset switches at 
the top. along with adisk activity light Inside are eight slots. 


access performance gains in 
some cases, but the Power 386 
won't be far behind. 

The hard disk drive does not 
have an overly spectacular 
track-to-track access time—28 
milliseconds—but that is a me- 
chanical measurement of disk 
capability. Data throughput, the 


speed at which the information 
is actually passed across the bus 
and the more important measure 
of  perfor- 
mance, rates as 
spectacular 
when hard disk 
caching is en- 
abled. But 
even without 
caching, the 
large- and 
small-record 
times for the 
PC Labs 
benchmark 
tests rank the 
Power 386 ma- 
chine right up there with the 
Compaq Deskpro 386/20. 

The standard configuration 
includes a 14-inch monochrome 
monitor, one 5%-inch ].2MB 
floppy disk drive, and one 3'4- 
inch 1.44MB floppy drive. That 
leaves you with one empty half- 
height bay. 

Whether you purchase 





Northgate Power 386 
Northgate Computer Systems 
13895 Industrial Park Blvd., 
#110 

Plymouth, MN 55441 


List Price: With IMB DRAM, 
64K SRAM cache, one 5%-inch 
1.2MB floppy disk drive, one 
34-inch |.44MB floppy disk 
drive, 6SMB hard disk, mono- 
chrome monitor, $4,295. 

In Short: The Power 386 deliv- 
efs top performance and intelli- 
genl design at an excellent 
price. 


this 386-based machine for its 
price tag or for its performance, 
the chances are that you won't 
be disappointed. Watch Micro- 


} Soft Windows load quickly for a 


change, or observe a pull-down 
menu snap up like a runaway 
window shade, and you will fi- 
nally get an honest feel of what 
speed is all about. Pty 
°NOTE: Reprinted in full 

without editing, to give 

you the complete picture. 


© PC Mag., July 1988, Zff-Davis Communications Co. 


OTHER EXPERTS AGREE... 


Steve Gibson, InfoWorld, 3/2188 


Computer Shopper, 6/88 





Its no coincidence that (the) 386 Northgate Tower is Steve's The Northgate 386 Tower is an impressive system. Operating 


approximately eighteen times faster than the original PC... 


Dream Machine...{it is) the best possible personal machine 
for the least possible money 





S-C-R-E-A-M-I-N-G Color Ads 





¢ 65MB Hard Drive/16 Bit Controller for Turbo Throughput Performance 
¢ Both 1.2 and 1.44 Floppy Drives (read and write all formats) + 1MB RAM 
¢ 14” Paper White Flat Screen Monitor - DOS 3.3 = Vopt « Disk Catching! 


Plus... The Spectacular OmniKey/102 Keyboard at no extra cost (See Ad on Page 325). 
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Your Computer Dollars 
Simply Buy More 
When You Buy NORTHGATE 


i 





Countless Fortune 500 Companies (List on request), to make us prove our claims? 

Colleges, Universities and Government Agencies All Northgate Systems are backed by our unique 

regularly buy Northgate Systems. They've discovered “OVERNIGHT BY AIR AT OUR COST" policy on any 

Northgate delivers more bang for the buck! failed components; One-year Limited Parts AND LABOR 
Industry-leading performance (we can prove it) at warranty. Tech Service on systems is free and unlimited. 

unbeatable prices make Northgate the new leader in Once you discover for yourself that Northgate 

state-of-the art computer performance technology. If means what it says in our ads, you too will 

you're spending your money, dorit you owe it to yourself choose Northgate. 


eons) — AMERICAN 
eer) ee (ems) | OP 
Purchase orders on approved credit 
| niles daye Or eiearnace). Toll-Free Order Number Fax No. (612) 553-1695 


ssa——" CALL 800-548-1993 


A J SYSTEMS _ Hours: M-F 8 a.m.-7 p.m. CST, Sat. 9 a.m.-2 p.m. CST 


AE XT, P92 and [BM are registered trademarks of Internationa! Business Machines inc. Northgate is not resyemsibde for errors 
or omissions in this advertisement. Prices are subject to change without notice. 
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$299 Handy Scan Provides Line Art and 
Continuous-Tone Images for the Masses — 


yi 
iat HANDS ON 


BY TOM STANTON 


Who needs a $299 hand-held 
graphics scanner, with 200-dot- 
per-inch resolution? The answer 
may be quite a few of us. Desk- 
top units offer better resolution 
and a larger scanning area, but 
even with prices starting at 
$900, they remain out of reach 
for more-casual users. 

The Handy Scanner HS- 
2000, from DFI, answers the 
needs of amateur publishers, 
designers, artists, and graphics 
enthusiasts. The HS-2000 of- 


ning interface from DF. 

The HS-2000 has a 4-inch 
scanning array activated by a 
roller that controls the scanning 
speed and minimizes lateral mo- 
tion. A window over the roller 
helps you position the scanner 
to fit the image within the array. 
The handle contains a switch to 
select image type (halftone or 
line) and a contrast dial. 

Scanning with Halo DPE 
software is simple: you high- 
light the scanning icon and hold 





fers a midtech solution that in- , 


cludes line art and continuous- 
tone images. The hand-held 
scanner is well constructed, 
simple to install, and easy to 
use. 
The package | tested includ- 
eda copy of Halo DPE, a popu- 
lar graphics/paint program from 
Media Cybernetics, but the HS- 
2000 also comes with a scan- 


| 

The Handy Scanner HS-2000 covers a4- 
inch scanning area A window lets yau 
view the paper unage as you scan it. 


down the button to scan the im- 
age. The HS-2000 scans a fairly 
large area this way, but I found 


it difficult to control scanning | 


speeds on longer stretches. 

DFI offers more-modest 
scanning software that allows 
bit editing and image cropping. 
Best of all, DFI software sup- 
ports several graphics file for- 
mats, including Z-Soft’s PC 
Paintbrush Plus (.PCX), Mi- 
crosoft Windows Paint (.MSP), 
GEM Draw (.IMG), and Dr. 
Halo(.CUT). 

The HS-2000 does an ac- 
ceptable job scanning continu- 
ous-tone images like photo- 
graphs. Line-art scanning was 
generally quite good. 

The .PCX format proved 
troublesome when I used PC 
Paintbrush Plus. Ona CGA 
monochrome system the DFI 
file blanked the screen, on an 
EGAcolor system the .PCX file 
loaded correctly but turned the 
screen a deep blue. By adjusting 
the palette on the EGA I could 


IBM’s 200MB Write-Once Optical Drive 


i 
Phi HANDS ON 


BY CRAIG L. STARK 


The IBM 3363 Optical Disk 
Drive is Big Blue’s attempt to 
popularize the write-once, read- 


mostly (WORM) technology, a | 


technology that everyone seems 
to admire but few seem to buy. 
Early WORM drives came 
with software that only a hacker 
could love. IBM's first smart 
design move with the 3363 was 
to make the WORM drive seem 
like just another hard disk. You 
address the 3363 as you would 
any other disk drive; you can 
use DIR, COPY, DEL, 
MKDIR, and other DOS file- 
handling commands. Indeed, 
you can even run most execut- 
able programs from the 3363, 
though its obvious use is to store 
data files. Despite its 200MB 
capacity, the 3363 needs no in- 
ternal partitions and has no 


32MB-file-size limitation. 
A few new commands are 
needed to maximize the advan- 
| tages of a WORM device, and 
1BM's second smart move was 
to put these in two menu-driven 
utility programs that require lit- 
tle user learning. You can also 
enter the commands from the 
DOS command line. 

Since WORMs are particu- 
larly suitable for maintaining an 
unalterable ‘‘audit trail’’ of 
successive revisions of a single 
file, the 3363 lets you store mul- 
tiple versions of the same file- 


name in the same directory. 


Older, inactive versions are not 
overwritten unless you issue the 
new ERADICATE command. 
The 3363’s second set of 
utility programs lets you back 
up and restore multidirectory 
disks, changed files only (with 
optional date criterion), or files 
from an easily generated list 
(with or without file compres- 


| sion). Specific inactive versions 
can be accessed, and no DOS 
RESTORE pass is required. 
The 3363 reads sequential 
records only about a quarter as 
fast as my 85-ms. hard disk 
drive. Writing was even slower: 
1 backed up 29MB (1,613 files 
in 55 directories) onto an Irwin 
745 tape in one-seventh the time 
it took the 3363. However, be- 
cause of the unit's linked-file 
Storage format (which also 
saves disk storage space), sub- 
sequent incremental back- 
ups—backups of only data that 





would be much less time-con- 
suming. 

Moreover, you don’t buy a 
WORM for speed, but for the 
reassuring impermeability of its 
laser-written records. 

The 3363 itself is a model of 
solid construction and shield- 
ing—which is reflected in its 
$2,950 price. Conventional 
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has changed—onto the 3363 | 


Handy Scanner HS-2000 

DFI 

1} Harts Ln., Suite P 

East Brunswick, NJ 08816 
(201) 390-2815 

List Price: $299 (includes Halo 
DPE). 

Requires: One half-card slot. 
Hard disk recommended 

In Short: An inexpensive. fea- 
ture-laden hand-held scanner. 





CIRCLE 431 ON READER SERVICE CARD 


eliminate the blueing, but the 
image converted to yellow in- 
Stead of black. DFI never fully 
explained why this problem oc- 
curred, except for some vague 
reference to incompatibility 
with earlier versions of PC 
Paintbrush. 
Overall, the DFI HS-2000 is 
| a good value for the right appli- 
cation. Professional publishers 
will probably demand better 
| than a 200-dpi scanner, but for 
| others, the $299 price repre- 
sents a bargain. Pt 


IBM 3363 Optical Disk Drive 
IBM Corp. 

Contact your local authonzed 
IBM dealer. 

List Price: Optical Disk Drive: 
external, $2.950; intemal, 
$2,700; 200MB cartridge. $65. 
Requires: [BM PC AT. XT, 


PS/2, or compatible; DOS 3,2 
or later. 

In Short: A top-qualily 
WORM optical drive that pro- 
vides 200M B of storage per re- 
movable cartridge. 
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hard drives are a less expensive 
way to store the first 200MB. 
But with additional 200MB re- 
movable cartridges at $65 each, 
even the cost per megabyte for 
secure, head-crash-immune 
storage quickly tilts in favor of 
the optical media. 
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In the meantime, just sit here 

and watch the ORACLE players 
pass you by. Or order Professional 
ORACLE today, The $199 price 
expires on September 30th 


i) in 


Gives Your PC 
a Monopoly 


G6 ORACLE'S top guns make dBASE —- @ Professional ORACLE is the 
look like a peasbooter ” program of choice for those who 
Data Based Adusor, June 1968 want sophisticated forms, reports, 
66 If it isn't in ORACLE, it probably 4 SQL capabilites without 
isn't in anything else, either . For having to program extensively. 


readers who want it all, this is the Pee Cay s Bep0n, 
product to buy." Programs, September 1987 


Software Digest September 1987 


66.4 robust, full-hioun mainframe database that will run on @ micro... 
ORACLE will crench data until your eyes roll back in your bead ” 
Infoworld, Apri 1988 


66 Well constructed and ["“F_~| 66. provides) applications 


powerful, Professional bits developers with unlimited power . 
ORACLE is an excellent | =F) Security provided by [ORACLE] on 
chowe for application Tg, «(be single-user PC 1s as extensive as 
developers.” | ‘it ts. on the largest mainframe . ” 
Winner Editor's Choice MI PC Tech Journal 
PC Magazine. May 1988 aa December 1987 





he exp gree When you buy the ORACLE database for your 

PC, you acquire several important ORACLE monopolies 
COMPATIBILITY ORACLE ts SQL, compatible with IBMs DB2 and SQL/DS. 
PORTABILITY It's the only RDBMS that runs on mainframes, minis and PCs. 
CONNECTABILITY: It’s network ready with the unrivalled ability to make 
different databases on different machines — mainframes, minis and micros — 
appear to be one database on one machine. Finally, PRICE Tens of thou- 
sands of copies of ORACLE for the PC have sold for $1295. But until 
September 30th, 1988 you can see what made Oracle Corporation the world's 
largest database company, and what has the experts so excited. 

Pass GO and collect Professional ORACLE for only $199." Or go to JAIL 

with some really ofd technology. 


ORACLE 


COMPATIBILITY - PORTABILITY - CONNECTABILITY 


Call 1-800-ORACLEI, ext. 144 or an ORACLE MasterVAR today. 


Li 
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¥ GO ORACLE 


PC ORACLE OFFER * Oracle Corporation 

20 Davis Drive > Belmont Cabfornsa 94002" SS 
(0) Enclosed my busmness card or lenerbead 
fro PO ‘boaws, please) wah a (1) check or [7] VISA 
Mc Oy AMEX creda card authorvanion Twant 19 
pass GO and collect - copies of Profexsaceal 
ORACLE lncermed for developers. for ‘only 5199° each 





$_______ for Professional ORACLE 

S___ Please add appropriaic sales Gas | 

_— TOTAL enclosed of authonaed 
Creda Card @ — | 
Phoae __ Exp Due 












BY CHARLES PETZOLD 


There’s no question about it: the 
PS/2 color monitors are disap- 
pointing, with washed-out col- 
ors and a background that looks 
gray in comparison with the 
deep black I had come to expect 
from 1BM displays. The best of 
1BM’s PS/2 monitors is the 
8514 (designed to support the 
1,024 by 768 resolution of the 
8514/A video adapter), but it 
costs $1,550 and still doesn't 
deliver a first-rate picture. 















Seiko Instruments USA's 
CM-1430 is the first monitor 
from a manufacturer other than 
1BM that is designed for com- 
patibility with both the VGA 
and 8514/A adapters. Very sim- 
ply, it’s a better monitor than 
any of IBM's PS/2 color dis- 
plays. The two VGA-only color 
monitors from 1BM (the grainy 












14-inch 8512 at $250 and the 
tiny 12-inch 8513 at $595) don’t 
even come close. 

The CM-1430 is built 
around a Sony Trinitron CRT 
with a .26mm dot pitch. The 
case is roughly the same size as 
1BM’s 8514 display. The on/off 
switch is at the back, and the 
brightness control is at the low- 
er-right comer in front. There is 
No contrast control. At 14 inch- 
es diagonally , the CM-1 430 has 
a smaller tube than IBM's 15- 
inch 8514 monitor. The visible 
area of the CM-1430 tube is 


closer to 13 inches (14 inches 


Ina VGA graphics environment, the 
CM-1430 really shows its stuff. The 
black-on-white text contrast is superb. 
The colors are sharp and rich with 
high contrast and definition. 


for the 8514), and the video im- 
age is about 12 inches diagonal- 
ly (13% inches for the 8514). 
You may prefer the IBM 
PS/2 monitors for plain old 
white-on-black text modes. The 
CM-1430 image is so sharp that 
you can see the scan lines, and 
the characters seem a little light. 
The IBM monitors display fuzz- 






ier characters that stand out a lit- 
tle more. 

But switch to a VGA graph- 
ics environment, and the CM- 
1430 really shows its stuff. The 
black-on-white text contrast is 
superb. The colors are sharp, 
crisp, and rich with high con- 
trast and definition. The IBM 
PS/2 monitors (even the 8514) 
always look a little out of focus. 
The Seiko does not. The deep 
black background that’s charac- 
teristic of IBM's earlier CGA 
and EGA color monitors is ab- 
sent on its PS/2 monitors. The 
CM-1430 brings it back. 

For 8514/A graphics, the ad- 
vantages of the Seiko CM-1430 
over IBM's £514 display are not 
quite as obvious. When colors 
of nearly the same hue are dis- 
played, they are slightly more 
differentiated on the 8514 dis- 
play than on the CM-1430, 
However, the Seiko monitor 
still delivers the sharper image. 

Personally, I'd prefer a larg- 
er monitor for the 8514/A in or- 
der to get more text on the 
screen while keeping the text 
characters a readable size. 
IBM's 8514 monitor displays 
1,024 by 768 graphics at about 
100 dots per inch; the Seiko's 
smaller screen increases that to 
about 110 dpi. I'd rather see 
8514/A graphics displayed with 
72 dpi on a 17-inch monitor. 
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Seiko CM-1430 Monitor: A Sharer, Less- 
Expensive Alternative to IBM 8514 Display 





The $995 Seiko CM-1430 monitor (left), with a 26-dot pitch, produces a sharper, crisper image than IBM's 8514 monitor (right), although the 8514 upholds [BM’s reputation for 
truer colors. Each monitor was photagraphed displaying a PC Labs 8514/A graphics screen under Microsofi Windows 









Seiko CM-1430 
Color Monitor 
| Seiko Instruments USA 
Graphic Devices and Systems 
Division 
1130 Ringwood Ct. 
San Jose, CA 95131 
(408) 943-9100 
| List Price: $995 
| Requires: VGA or 8514/A vid- 
eo adapter. 
In Short: The 14-inch Seiko 
CM-1430 is compatible with the 
IBM 8514 monitor at 1wo-thirds 
the price and with a supenor pic- 
lure for color graphics. While 
more expensive than IBM's two 
VGA-only color displays (Ihe 
| 8512 and 8513), it’s well worth 
the exira cost. 


| 
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For anyone contemplating 
the move up to the 8514, the 
CM-1430 can help. It reduces 
the total cost of 8514 graphics 
from $3,110 to $2,555—defin- 
itely a step in the right direction, 
Even if you intend to run only 
VGA graphics, the extra cost 
above the IBM 8512 or 8513 
monitor is well worth it,  [B 
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SOFTWARE 


BEDFORD INTEGRATED 
ACCOUNTING 


Performance 
Documentation 
Ease of Learning 
Ease of Use 
Error Handling 
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"If 

we had to 

pick just one 

accounting system 

for a company getting its first 
computer, we would choose Bedford Integrated Accounting. Bedford is quick and 
easy to use, with a small number of options that limits confusion for neophytes." 
InfoWorld, Dec. 16, 1987 $249 Suggested List 


EDITOR’ S Bedford Software relic te 
bed f ord, CHOICE Redreed, WA S505? 
making software comfortable™ SEPT. 1986 (206) 883-0074 


Bedtotd is a regrstered trademark of Bedtord Sottware Corp © Malang software comfortable rs a trademark of Bedford Sofware Corp 
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If Wa = fas a arate on suit your needs: you Saaaen wont find it 
anywhere. 


© 80386 Running at 16MHz and Modei 

0 Wait State 
* 1MB of 32 Bit Ram. ROC 
* 101 Enhanced Keyboard. .@ 
° Mere Digital 2F-2H a 

ontroller f. ct 9 

+ 1 2MB Floppy Disk Drive. Truly one of the fastest 386 
«AT and OS/2 Compatibility. computers on the market. Even 


True 32 bit Memory and Intel sien Wali nowerisUppty. faster than the Compaq 386/20. 


32 bit tested 80386. Compare Coprocessor. Includes high speed SCSI 
this with the competition. Cong AES Interface on the motherboard 


© 80386 Running at 20MHz end 0 Wait State. 
© 1MB of 32 Bit i 
© Up to 16MB of Memory on the Motherboard without 
using a Aw Slot. 
* Accapts 80387 Running al 20MHz. 
° ie Wytek 20MHz Chip set. 
: ws PO | © 101 Enhanced Keyboard. 
Tt ae. z ; " © Western Digital Dual Floppy and Duel Hard Disk 
Compaq compatible, One of the lowest priced Controller. 
accepts Compaq 32 Bit 20MHz models available. * 1.2MB Floppy Disk Drive. 
Cards. ° AT and OS/2 Compatibility. 
* 80386 Running at 20MHz and © 200 Watt Power Supply. 
© 80986 Running at 16MHz and + Seed Sotartabta'for BAB/ZOMHS * Tower Casas Available. 
Q Watt Stata © 1MB of 0 Wait State Ram 


* Spend Solactebia for © 101 Enhanced Keyboord Ps 0366 Rundi 

{Me State Columa Rem * Western Oigital 2F-2H Controller moral io Wel Singhs ae 
: im 1 Floppy Ovak Dri > 
* 101 Enhancad Keyboard 5 BENG Flepey nal Ori 286-1 12MH seaee ee il aga 


AT and OS/2 Compatibilit = 
* Westarn Oigital 2F-2H Controller © BOdIWaniBCWarrSEBBIVIE * 512K of BONS Ram 


y on * Up to IMB on the Moth 
© 12MB Floppy Oisk Orive © 80287 or 60387 Coprocessor q@ . 161 Enhitioed aera aie 
: Ce) eG Catan © 1-32 Bn Stot ° enaleetee ae Contratiar 
© 60287 or 80387 Coprocessor. a 4 py Oiak Orive 
pe Nearly as ast as many ima Gu conerai 
20MHz Model 386-5 386 computers. * Socket for 80287 Coprocessor 
with Intel 2OMHz 80386 
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¢ Up to 16MB available 

© 101 Enhanced Keyboard 

© Westarn Oigital 2F-2H 
Controller 

© 1.2MB Floppy 01 

eATa 0 

© 200 Watt Power 

© 2 - 32 Bit Slots 

* 1 Parallel ond 2 Senat ports 
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386 and 286 Portables ‘Fs Me : 
with Gas Plasma screen 800-7 f 338-2446 NJ Gall 
in 640 by 400 resolution. Hauppauge = aie 
Call for pricing on both =| replacement Custom designs to meet your specific 

386 and 286 models. i boards for AT’s, requirements. 

DEALERS i XT’s, and PC's. pateanagporan compar sya ae aSearicige ie USAy cuTneG 


Alwa S in stock 1d fully testad before being ahipped 

. Master Card, Visa, Amancan Expross, and COD'a accepted Leasing available 
Competitive Motherboard Pricing y eae with one doller or 70% buy out at tha cuatomer's option 
24MH2-386 20MHz-386 — 16MHz-366 Call for pricing. All prices subject to changa without notice AT, XT. PS/2, end Micro Channal 
$1695 $1,395 $1,125 are tredamarks of {ntarnationa! Guainesa Machines Corp. OS/2 is a trademark 
All prices for quentity 10 and include 1MB of RAM of Microsoft Corp. Compag 13 a tradamark of Compaq Corp. 
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MapInfo Integrates 
Maps with Databases 


MapInfo Corp. is selling a 
$750 software package of the 
same name that displays and an- 
alyzes maps linked to its own 
database data, or to that of exist- 
ing dBASE or other third-party 
databases. MapInfo sells 300 
MetroMaps (of metropolitan re- 
gions), RuralMaps (of rural re- 
gions), and state and national 
maps to use with MapInfo. Area 
map prices vary from $95 to 
$2,000. 

The program uses database 
information to create **pin 
maps’ and ‘thematic maps."" 
The former feature lets you put 
points on a map at designated 
addresses and store accessible 
data records for each address 
point. The latter enables you to 
shade defined regions, label 





them, and store records pertain- 
ing tothem. 

You can locate a data point 
at any street address, search the 
database for points within speci- 
fied boundaries, call up a win- 
dow that displays the data rec- 
ord attached to a point or region, 
or find the latitude and longi- 
tude of any point on the map. 

MapInfo can accept Auto- 
CAD metafiles for embedding 
architectural detail into maps, 
and the program outputs desk- 
top publishing for page work re- 
quiring map illustrations. 

List Price: Mapinfo, $750. 
Requires: 640K RAM. hard dish 
drive, DOS 2.0 or later. dBASE Il 
or similar recommended. Nol copy 
protected. MapInfo Corp. , 200 
Broadway, Troy, NY t2 180; (800) 
327-8627. 





E 446 ON READER SERVICE 


CIRC 





MapInfo ($750) creates themattc’’ and “‘pin maps” that link locotions to the pre 
gram’ s database informotion or to third-party databaves 


Sycero db: Database 
Application Generator 
Uses Clipper, FoxBASE 


PC Publishing has announced 
Sycero db, a dBASE program 
generator that works in tandem 
with Clipper or FoxBASE.. 

The $495 program generator 
transparently gencrates code for 
screen processing, reports, and 
overlays. With it you can link an 
iiinited tuniber -of catwbares 
in systems composed of pro- 












| 


grams containing up to 30 data 
bases cach. 

In addition, Sycero db offers 
166 commands not found in 
dBASE. \t also automatically 
calls Clipper and produces doc- 
umentation for the DBMS. A 
screen painter offers color pop- 
up menus, screen overlays, and 
manual or automatic field se- 
quencing. 

Up to 300 lines of dBASE, 


tipper, ob Swear: execu be | 


added to each field. No retro- 


fitting is required when using 
independently written dBASE or 
C routines. And Sycero main- 
tains added code even if you 
generate a program more than 
once to change it, 

List Price: Sycero db, $495, 
network version, $695. Requires; 
512K RAM, hard disk drive, DOS 
3.1, Not copy protected. PC 
Publishing Inc , 801 Avenue of 
the Stars, Los Angeles, CA 90067; 
(213) 556-3630. 
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Wells American CompuStar System Solves 


Expansion Boards Add 
Ports to Your PS/2s 
STB Systems and Boca Re- 
search have augmented their 
product lines with new boards 
that give Micro Channel PS/2s 
extra serial and parallel ports. 
Boca’s $210 Boca.MCA Se- 


rial/Parallel furnishes two serial | 


ports and one parallel port. 

STB is offering two boards: 
the $239 Serial 2 with two serial 
ports, and the $259 Serial/Paral- 
lel 2 with both a serial and a par- 

(continued on page 52) 


The Micro Channel vs. AT Bus Dilemma 


If you're in a quandary over 
whether to switch to a Micro 
Channel system or stick with 
your known-quantilty AT bus, 
Wells American Corp. may 
have the solution. Its new Com- 
puStar system can be config- 
ured with 13 AT slots, 10 PS/2 
slots, or dual buses that offer 7 
AT slots and 5 PS/2 slots. 

The chameleonlike system 
also lets you choose one of four 
microprocessors (8086, 80286, 
80386SX, or 80386). Wells 
American says it will offer fu- 
ture processors when the de- 
mand for them arises, but the 
higher-end processors in the 
current offerings already run at 
industry-high speeds of 20 and 
25 MHz, and they can access 
16MB of RAM. 

The machines have room for 
six front-mounted disk or tape 
drives and one full-height inter- 
nal drive. 

All permutations of the 
CompuStar system will be 
equipped with one parallel port, 
two serial ports, a mouse port, a 

| keyboard, EGA and VGA 
ports, a disk controller, and a 
220-watt power supply. 

List Price: Wells American 
CompuStar (base system: 10-MHz 
8086, 512K RAM), $995. Wells 
American Corp. , 3243 Sunset 
Bivd., W. Columbia, SC 29169; 
(803) 796-7800. 
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The CompuStar from Wells American 

offers three different combinations of 

Vie fel Masten! on? AT dw tlle Rows 
| also change microprocessors 














tallel, $210. Requires: IBM PS/2 
or compatible. Boca Research, 
6401 Congress Ave., Boca Raton, 
FL 33487-2841; (407) 997-6227. 


PS/2 Boards 


(continued from page 51} 


allel port. The STB boards are 
compalible with IBM’‘s Dual 
Asyne Adapter/A, are program- 
mable, and support assignable 
reserved interrupts. 

List Price. Boca. MCA Serial/Pa- 



















First Erasable Optical Mass- 
Storage System Arrives from AGA 


Advaneed Graphie Appli- 

eations promises a November 

shipment date for its Discus Re- 

| writable—an erasable optical 
mass-storage system. 

Tandy has announced an 
erasable CD-ROM disk, but a 
system based on that product is 
not expected for at least a year. 

The Discus Rewritable plug- 
and-play optical disk drive. 
which is not CD-ROM compati- 
ble, uses AGA’s device drivers 
and SCS1 adapter, 5%-inch op- 
tical disks from 3M, and a disk 
drive from Olympus. York, NY 10011-7696; (212) 337- 

The included device drivers | 4200. 
make DOS treat the system like | ——————————________ 
a magnetic disk drive. AGA | CIRCLE 442 ON READER SERVICE CARD 


will offer an OS/2 version of the 
device drivers as well. The |) 
company is offering the drivers 
for licensing 10 other erasable 
optical drive makers, hoping to 
establish a standard interface. 
The AGADrive SCSI Host 
Adapter used with the system 
takes up one PC expansion slot. 
An included disk can hold 
650MB of data, Additional 
disks cost $250 each. 
List Price. Discus Rewritahle, 
$4,995. Advanced Graphic 
Applications, 90 Fifth Ave., New 





AGA's $4,995 Discus Rewrstable 
system uses an Olym- 
pus apucal disk 
drive and 3M 
disks, giving the 
DOS environ. 
ment 650MB of 
Storage per disk. 
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List Price. STB Serial 2, $239; Se- 
rial/Parallel 2, $259. Requires: 
IBM PS/2 or compatible. STB 
Sysiems Inc., 1651 N. Glenville, 
#210, Richardson, TX 75085; 
(214) 234-8750. 
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Hummingbird Browser 
Sends dBASE Data to 
Other Applications 


Berkeley-based software house 
Cauldron has released Hum- 
mingbird Browser, a$99 RAM- 
resident program for use with 
dBASE. Cauldron was founded 
by Charles Chou, creator of the 
first dBASE compiler. 

HB* Browser’s main func- 
tions are to transfer dBASE data 
to spreadsheets and word pro- 
cessors and to give TSR access 
to data files. It is 100 percent 


The $210 Boca.MCA Ser: 
tal!Parallel board (above) 
and the $239 STB Sersal 2 board (left) furnish addt- 
tonal ports far Micro Channel PS/2 machines. 


| Microrim has staked tts place as 


compatible with dBASE data | 


and index files and uses pull- 
down menus and pop-up win- 
dows. 

HB* Browser saves users 
from having to quit the applica- 
tion in use, call up dBASE, and 
save data to a new file that 
would then be imported to the 
application in question after that 
has been called up again. Caul- 
dron says this will make users 
less hesitant to keep databases 
up to date. 

HB*Browser lets you open 
up to ten files at a lime, each 
with multiple indexes, in resiza- 
ble windows. 

List Price: Hummingbird (HB*) 
Browser, $99 Requires: 256K 
RAM, one disk dive, dBASE, DOS 
2.0or later. Not copy protected. 
Cauldron, 3204 Adeline Si., 
Berkeley, CA 94703; (415) 654- 
3361. 
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R:base Compiler and 
Debugger Completes 
Microrim’s DBMS 


the first database management 
system supplier to offer its own 
compiler and symbolic debug- 
ger, R:base Compiler. 

Slated for release this fall, 
the compiler/debugger will 
work in DOS, OS/2, and R:base 
System V versions, and with ap- 
plications created in Applica- 
tion Express, R:base’s program 
generator. The compiler sup- 
ports applications that use the 
80287 coprocessor and LIM 
EMS. It outputs nonoverlay 
code by default or overlay code 
if your memory requirements 
demand it. 

Statements in compiled 
R:base programs run 10 to 15 
times as fast as in interpreted 
mode. 

The compiler supplies ex- 
tensions to the R:base language. 
For example, limits on WHILE 
statements are removed, and 
user-defined functions written 
in R:base, C, or MASM are 
usable, 

The symbolic debugger in- 
cluded with R:base Compiler is 
menu driven, with source code 
in one window and debug in an- 
other. It runs in continuous 
mode or single-step mode, or 
with changeable break points. 
You can access both DOS and 
database while debugging. 

List Price: R:base Compiler, call 
company. Requires: $12K RAM; 
hard disk drive; DOS 2.1 or laler 
(single-user version), DOS 3.1 or 
later (multiuser). Not copy 
protecled. Microrim Inc., 3925 
159th Ave. NE, Redmond, WA 
98052; (206) 885-2000. 
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ORDER LINE: 


1-800-441-FAST 


NEC P2200 
# PC Tools Deluxe $3 49 a 


$36 List $569 - =/ 


‘ 95 
List $79 NEC's P2200 printer breaks the 


List $230 


This amber TTL high resolution monochrome 
monitor has been a top seller ever since it was 
introduced. It has an anti-glare screen across its 
12" display. Its fully compatible with standard 
Hercules type monochrome graphic cards and is 
at a special FASTMICRO price. 


PAINTERS 
LIST 


Tnbute 224 
Diconix 

150P 
Epson 
Fujitsu 


182 Plus 
292 


320 
390 
393 
Psnssonic 
KXP10801-2 
KXP1091i-2 
KXP1592 
KXP1595 
KXP1524 
Star 
NX1000 
NX2400 
NB2410 
Toshibs 
P321SL 
P341SL 
P351SX 


Clipper 
DataEase 
dBase {Il+ 
dBXL Diemond 
Foxbase Plus 


RapidFile 

Rbase for DOS 
Reflex 
Q&A 


Pagemaker 30 795 
PFS First Publisher 99 
Publisher's Paintbrush 285 
Ventura 895 
Finenclal 
Bortors Integr. Acct. 249 
Computer Associstes 
DAC 3.0 


‘ 99 

DAC Payrolt 3.0 99 

Dollars & Sense 179 

In-House, ed tant ie 
janaging Your Money 1 

Peachtree Complete” 199 


349 
Desktop Publishing 
Byline 295 
GEM Desktop Pub. 299 


FAST 
145 
165 
Call AST 
449 Hat Shot 286 
599 Six Psk Plus 


ot 
299 ATI 
Cell | VIP VGA 


Everex 
549 | 12008 Int Modem 
| 24008 int Modem 
349 Genoa 
509 
669 Super VGA #5100 
Cell VGAH-Res #5200 
Cell reraptve Card 
raphic + 
229 Intel 
359 8087-2 
339 80287-8 
469 80287-10 
939 Above Boerd 286 
Orchid 
169 VGA 
195 Designer VGA 
389 Tiny Turbo 286 
419 Twin Turbo 12mhz 
519 | Paradise 
Basic EGA 
179 | Autoswitch 480 
339 VGA Plus 
449 | VGA Professional 
5 Pack 0K 


12008 Int Modem 
24008 Int Modem 


Boeing Graph 
Deluxe Paint I! 
Drew Applause 
Freelance Pius 
GEM Draw Plus 
Genenc CADD 
Harvard Graphics 
PrintMaster 


First Choice 
Smart System 
Works 


Windows 
Windows 386 
WordPertect Exec. 





lus 


Super EGA Hi-Res+ 


Graph 


LIST 
645 
210 


449 


149 
249 


399 
445 
645 


299 


Practical Peripherals 


199 


Hoe 
LIST 
395 
105 
495 


60 
tntegrsted 


149 
895 
149 

99 
195 
249 


Mice 
Logitach C7 Senal/Bus 119 


Logitech HiRes 
Microsoft Ssnal/Bus 


150 
150 


Microsoft W/ Windows 200 


PC Mouse 
Po 


| . 
Curtis Ruby Plus 
Batashona 85 
Datasheild 100 


gram and you heve 
undelete, accidental format protection, disk 
optimization, disk cache, and a text editor. 
Named two time PC Magazine Editor's choice. 


HARDWARE 


BOARDS 


FAST 
339 


119 | 


Cail 
259 
48 
175 


269 
389 


173 


FAST 
199 
67 
269 
299 
165 
50 
Call 
27 


7 
427 
89 
59 


Take the best of X-TREE, Norton and Sidekick 
and put them into an optionally resident pro- 


Tools. Includes file 


Prometheua 
Promodem 12008 
Promodem 24008 
Promodem 24006 

Std. Microsystems 
PC110 

The Comptets PC 
Answenng Machine 
Complete FAX 

Video 7 
Fast Wate VGA 
Vega Deluxe 
Vega VGA 
V-RAM VGA 


ust 
119 
199 
249 


295 


349 
499 


549 
379 
499 
799 


LAPTOPS 


Mitsubisht 
MP-286L 20mb 
NEC 
Multispeed 
Multispeed EL 1 
Mullispeed HD 


| Sherp 


Samsung 

Toshibs 

T1000 

T1200F 
T1200H 
3100/20 
T3200 

T5100 

PE neo Dual 
uperSport Dual 
SuperSport 20mb 
SuperSport 286 


3995 


1995 
2295 
3695 


1249 
2399 
3499 
4699 
5799 
7499 


2399 
3599 
4999 


Progrsmmin 


Macro Assembler 
Norton Guides 
Turbo Basic 
Turbo C 

Turbo Pescal 
Quick Basic 
Quick C 


Excel 

Lotus 

PFS: Pro Plen 
Plan Pertect 
Quattro 


Li 
150 
100 


2 
Worksheet Utilties 
Utilities 


CoreFest 
Deeds 

sqview 
Fastback Plus 
Formtaol 
Laplink Pius 
Norton Advanced 
PC Tools Deiuxs 
Sidekick Plus 
XTree 
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boundaries of low-cost dot matrix printing with 
24-pin print quality, multiple paper handling 
features, and six standard type-style families ca- 
pable of up to 128 font vartations. It operates at 
170 cps draft and at 55 cps letter quality and has 
360x360 dots per inch character resolution, 
sharp enough for even those important reports. 


FAST 
75 
119 
159 


149 


219 
319 


329 
179 
259 
489 


| Word Perfect Librery 
| WordStar 


MONITORS 
LST 
999 
129 


Amdek 

1280 

210A 

310A Limited Offer! 

722 EGA 
Magnavox 
Mistubishi! 

1409 RGB 

1410 EGA 

Diamond Scan 1381 
NEC 

Multisyne Il 

Multisync GS 
Princeton 

Mex15 

Utltresync 


Son: 
1302 Multiscan 


1303 Mulliscan 
Thomson 
Zenith 1490 


DISK DAIVES 
119 


149 
149 


Fu, isu 
360! loppy 
128 5.25" Poppy 
1, 25" 
| Miniscribe 
40MB AT #3650 
| Sesgate 
| 20MB XT Kit #225 
30MB XT Kit #238 
30MB AT #138 
40MB AT #251 
| BOMB AT #4096 §99 


Call On Non-Listed Items 


Word Processors 
List FAST 
4Word 100 55 
Eesy Extra 
GEM First Word Plus 
Manuscript 
Multimate Adv. Il 
Professional Wnte 
Rightwriter 


Span 
Q&A Write 
be 100 Writer 


129 
350 


Call On Non-Listed Items 


TESMS: No Charge for Visa or MasterCard, Ship- 
ping Charge" 3% (Min $3) Product warranties & 
claims are handled by manufacturer. All retums are} 
subject to 15% restocking fee, call for RA mumber.| 
COO's add a rection apply Personal/company| 
shipping. Compatibility not guaranteed 
subject to change AZ orders add) 
ICRO ts a service of Computer| 

Systems Center, Inc 
For your protection, we check for stolen credit cards 

Addi 


3415 § McClintock Dr.. Tempe. AZ 89282 


44 || Tocheck on an order call: 602-437-4975 





FIRST 


LOOKS 
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Porson 
BY JONATHAN MATZKIN 


Question: What do you get 
when you cross the soul of a dai- 
sy wheel with the latest in page- 
printer technology? Answer: A 
personal text-only printer of 
outstanding value. The $1,399 
CrystalPrint WP, from Qume 
Corp., could put the final nail in 
the daisy wheel’s well-sealed 
coffin. It’s fast, it’s quiet, and it 
produces gorgeous letter-quali- 
ty output. 

Like the daisy wheel before 
it, the CrystalPrint is a tool for 
people who place a premium on 
high-quality text and whose 
printing needs don’t include 
graphics. The daisy wheel’s 
legacy is further evident in the 
Diablo emulation that comes 
standard on the Crystal Print. 

The similarities end there. 
The CrystalPrint is a page print- 
er like the laser printers that 
have hogged the spotlight re- 
cently. A photosensitive drum, 
with a rated life of 10,000 pages 





PC 
ag HANDS ON 
BY HOWARD MARKS 


The biggest problem with shirt- 
pocket-sized modems has been 
their lack of a speaker for moni- 


tems has managed to shoehom a 
speaker into its latest laptop- 
minded modem—the World- 
port 2400. Like its highly ac- 
claimed, 1 ,200-bit-per-second 
sibling, the Worldport 2400 
also boasts LEDs for Call Prog- 
tess, Carrier Detect, High 
Speed, and Low Battery. 
Shirt-pocket modems have 
several advantages over the 
more conventional internal mo- 
dem. They can move with you 
as you upgrade to the latest ma- 


Photographs: Thom O'Connor 








| leave your expansion slots free, 
| and since they sport their own 


toring calls. Touchbase Sys- | 





CrystalPrint WP: The Advantages 
Of a Laser Printer Without the Cost 


At9.t by 13.4 by 
15.7 inches (HWD), 
the CrystalPrint WP 
will take up even less 
of your desk space 
than the compact HP 
Laserdet Series it 
printer, which mea- 
sures in at 8 by 17.5 
by 18.2 inches. 





and a $129 replacement cost, 
applies the image to the paper 
using toner dispensed from a 
separate toner unit. The $99 
toner unit carries a lifetime rat- 
ing of 6,000 pages. Instead of a 
laser, though, the CrystalPrint 
uses liquid crystal technology to 
generate the page image. 

The CrystalPrint’s output is 
very close to the excellent print 
that you expect from a laser. 
Close scrutiny of text printed on 
duplicator paper reveals some 
minor feathering, but the print 
quality is easily good enough 
for even the most important re- 
ports and correspondence. 
Speed is another virtue that 


chines or fill in as a backup for 
your home modem. They also 


batteries, they won’t drain your 
laptop’s. 

The Worldport normally | 
tums itself on when your PC ini- 
tializes the serial port during 
boot-up. To prolong battery 
life, a switch allows you to set 
the modem to turn on only when 
your PC asserts DTR (data ter- 
minal ready}—usually just be- 
fore your communications pro- 
gram dials. 

You also get an adapter for 
Radio Shack’s acoustic cups, 
for those times when a phone 
jack just isn’t available. World 
travelers will appreciate support 
of the CCITT V.22 1,200-bps 








you expect from a page printer. | 


The CrystalPrint, while not as 
fast as Hewlett-Packard’s La- 
serJet, skims along at a respect- 
able 5.8 pages per minute. 

A number of options allow 
you to upgrade the CrystalPrint 
if your printing needs grow be- 





yond the capacity of the bare- | 


bones system. Emulations of 
the IBM Proprinter and the Ep- 
son FX series come in plug-in 
cartridges, and HP LaserJet em- 
ulation can be obtained with an 
upgrade of the CrystalPrint’s 
ROM (not user-installable). 
The emulations cost $79 each 


Worldport 2400: Speaker and Indicator — 
Lights in a Shirt-Pocket-Sized Modem 


modulation scheme that's used | 


in many European countries. 
To top it all off, Touchbase 
throws in a copy of Meridian 
Technology’s Carbon Copy 
Plus communications and re- 
mote-console software. Besides 
its well-known remote-control 
features, the program's general 
communications functions are a 






DAG 
at 


Tires 


The Worldport 2400 packs the features 
ofa full. size modem into a 1- by 2%- by 
4-inch (HWD) case. 


PC MAGAZINE @ SE EUR es veers 









Milpitas, CA 95035 

(408) 942-4000 

List Price: $1,399 

In Short: An inexpensive alter- 
native to conventional laser 
printers for personal letter- 
quality output. 
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and require an additional 128K 
RAM board that costs $169. 

All three emulations include 
graphics, but the HP emulation 
is limited to Y%-page graphics. 
This is quite sufficient for the 
needs of most users, provided 
no major desktop publishing 
ventures are contemplated. 

Not least among the Crystal- 
Print's virtues are its compact 
dimensions: 9.1 by 13.4 by 15.7 
inches (HWD). 

If what you need is fast, 
Sharp, quiet text output, you 
will have a hard time finding a 
better answer than the Crystal- 
Print WP. PC) 


















Te FACT 
hd FILE 


Worldport 2400 

Touchbase Systems Inc. 

160 Laurel Ave. 

Northport, NY 11768 

{516) 261-0423 

List Price: $359; upgrade from 
Worldport 1200, $199. 

{n Short: Touchbase tops its 
Worldport 1200 pocket-sized 
modem with a 2,400-bit-per- 
second model that even includes 
aspeaker. 
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step up from the software that 
many modem makers supply. 
The Worldport 2400 has 
earned its permanent place in 
my travel bag. Its small size, 
speed, Hayes compatibility, 
and, of course, speaker have 
made it indispensable. PC 





Why Paradox 2.0 makes your 


network run like cl 
| be ; 





PrvOocvuvds 


Paradox® runs smoothly, intelligently 
and so transparently that muitiple 
users can access the same data at 
the same time—without being aware 
of each other or getting in each 
other's way. 


With Paradox news travels fast 
and it’s always accurate 

Paradox automatically updates Itseif 
with a screen-refresh that ensures that 
ali the data is up to date and accurate 
all the time. Record-locking, Paradox- 
styie, safeguards data integrity by 
preventing for example, two different 
users from making changes to the same 
record at the same time. 


Now to make your muitiacser aetwork work 
To nm Paradox 20 or the Paratiox Network Pack on a network, you need: 


@ Novell with Novell Advanced Netware version 2 0A or higher 
@ 3Com 3Phus wih 3Com 3+ operating system version 1.0, 1.1 


OF tugher 

@ IBM Token Ping or PC Network with IBM PC Local Area Network 
Program version 1 12 or higher 

© Torus Tapestry version 145 or higher 

© AT&T Startan version 1.1 oF tegher 

@ Banyan VINES version 2.10 

@ Other network configurahons that ara 100% compatible with OOS 
3.1 and one of the listed networks 

System Requirements fer the Network Workstation 

© DOS 31 oF tugher 

@ 640K RAM 

@ Any combmation of hard, floppy, or no disk drives 

©] Companble monochrome, color, or EGA monttor with adapter 


“Cuntomer sahutaction 5 out man concern, if wien 6 days of purchase Se product 
‘dors nol pertorm #1 accordance wilh our clean, Call Ow cucitoener service department, 
and wa wid aringe 8 rotund. 

Paradox is a roqnitered ragemars of Aras Software Anas in 4 Borland iterrationas 
Company Otter brand and product names are regatered ademarks oF bademarks ol 
‘tes reepectve hoiders: Copyright ©1988 Bortarsd inierraponal BRE 


66 When | saw the record-locking and 
autorefresh in action, | couldn't 
belleve It. Here was a true network 
application, a program that can actu- 
ally take advantage of a network to 
provide more features and functions, 
things that can’t be done with a stand- 
alone PC. 


Aaron Brenner, LAN Magazine 


With Version 2.0, Paradox becomes a 
sophisticated multiuser product that 
boasts an impressive seiection of data- 
production features and password- 
security levels. 


Rusel DeMaria, PC Week 99 


Paradox responds instantly to 
“Query-by-Example” 

The method you use to ask questions 
is called Query-by-Example. Instead of 
spending time figuring out how to do 
the query, you simply give Paradox an 
example of the results you're looking 
for. Paradox picks up the example and 
automaticaily seeks the fastest way of 
getting the answer. 

Queries are flexibie and interactive, 
And in Paradox, unlike In other data- 
bases, It’s just as simple to query more 
than one table as it is to query one. 


66 The program eiegantly handies 
ail the chores of a multiuser database 
system with little or no effort by 
network users. 


Mark Cook and Steve King, 
Data Based Advisor 99 


ockwork 






66 Paradox ... has quickly become 
the state-of-the-art product among 
PC database managers ... Paradox 
stiil reigns supreme as the thinking 
user’s DBMS. 


Jim Seymour, PC Magazine 99 


You don’t have to be a genius 
to use Paradox 


Even If you're a beginner, Paradox 
is the only relational database manager 
that you can take out of the box and 
begin using right away. 

Because Paradox is driven by the 
very latest in artificial intelligence 
technology, it does aimost everything 
for you—except take itself out of the 
box. (if you've ever used 1-2-3° or 
dBASE," you already know how to 
use Paradox. It has Lotus-like menus, 
and Paradox documentation inciudes 
“A Quick Gulde to Paradox for Lotus 
Users’’ and “A Quick Guide to Paradox 
for dBASE users,"’) Paradox, it makes 
your network work. 


60-Day Money-back Guarantee* 


For a brochure or the dealer nearest you 


Call (800) 543-7543 
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PagePerfect Desktop Publisher Boasts 
Complete Word Processor, Style Sheets 


[vk HANDS ON 


BY JONATHAN MATZKIN 
AND LAURIE WANCE 


PagePerfect, from IMSI, inte- 
grates full-featured word pro- 
cessing and document manage- 
ment with traditional desktop 
publishing features. The result 
is a well-rounded $495 publish- 
ing system aimed at users who 
need more power than low-end 
DTP packages can muster but 
who can't invest the time andef- 
fort required to learn the high- 
end altematives. 

PagePerfect is primarily 
keyboard driven. There is 
mouse support, but mostly for 
minor functions like scrolling 
through menu choices and posi- 
tioning a document on-screen. 

One of PagePerfect’s main 
selling points is its full word- 
processing capability. In word 
processing mode, it does indeed 
offer all of the usual character- 
attribute and formatting capa- 
bilities. That's a welcome relief 
to anyone who has ever tried to 
key text into several of the bet- 
ter-known DTP packages. 

However, the Iook of the 
text is not easy on the eyes. On- 
screen characters appear rough 
and fragmented. This word pro- 
cessor wouldn’t win any races, 
either. Our test system, a 20- 
MHz 386 machine, has power 
to spare, but I was easily able to 








type ahead of PagePerfect 
while entering text. 
Both of these shortcomings 


| are due to PagePerfect’s run- 


ning entirely in graphics mode, 
with the attendant penalties in 
speed and text resolution. To 
IMSI’s credit, the company 


also place and size gutters. 

The program also has style- 
sheet capabilities, which set it 
well apart from low-end pack- 
ages. You can specify para- 
graph and page styles for all the 
pages of a document before you 
begin to flow text into it. 


PagePerfect's opening screen displays a tree-directory diagram of your hard disk: the 
files contoined in the highlighted directory ore listed in the lower right section. An on- 
screen templote shows the PagePerfect commands and the keys they are mapped to. 


specifies a 286 PC as the mini- 
mum configuration that will 
properly run the software. 
PagePerfect supports the so- 
phisticated page-layout tech- 
niques that separate true desk- 
top publishers from glorified 
word processors. You can spec- 
ify the number and size of col- 


) umns on a page, and you can 


Lotus Value Pack Zaps 
1-2-3 Copy Protection 


gh 
@ HANDS ON 


BY DONALD B. TRIVETTE 


My mother always told me I 
couldn't get something for noth- 
ing, but she was wrong. Value 
Pack, from Lotus Development 
Corp., has seven "*somethings"” 
and costs nothing. Lotus is giv- 
ing Value Pack to dealers and 
encouraging them to pass it 


along free to you, though there 
are reports of some dealers sell- 
ing it. If your favorite dealer 
doesn’t have Value Pack, you 
can order it directly from Lotus 
for $15, to cover handling and 
postage. 

Value Pack has seven fea- 
tures, the most important of 
which may be Lotus's official 
mechanism to remove copy pro- 
tection from Lotus 1-2-3. After 


Placing and sizing images is 
a relatively straightforward op- 
eration, but PagePerfect is lim- 
ited in its graphics support. The 
program includes Hala DPE 
and supports graphics only in 
the file format generated by 
Halo. However, a standalone 
utility—Reflectians ($89)—is 
available for conversion of most 


you run this program, you'll 
never again have to fool with a 
keydisk. 

You also get 6 months of 
premium, toll-free telephone 
Support from Lotus technicians. 
Sounds too good to be true, but 
it works. An ID number includ- 
ed with Value Pack and a spe- 
cial toll-free telephone number 
get you to a customer-support 
person fast. In less than 2 min- 
utes | had my questions an- 
swered. 

The other values in Value 
Pack are new drivers to support 
VGA, 43-line EGA, and Post- 
Script printers; a speedup fea- 
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PagePerfect 

IMSI 

1299 Fourth St. 

San Rafael, CA 94901 

(415) 454-7101 

List Price: $495 

Requires: 640K RAM, 80286- 
or 80386-based PC, EGA or 
VGA graphics, one high-densi- 
ty floppy disk drive and a hard 
disk, DOS 2.0 or later. 

In Short: A 1otal DTP solution, 
complete with integrated word 
processing and style sheets. Not 
copy protected. 
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graphics formats into a form 
that PagePerfect can use. 

There is currently no support 
for encapsulated PostScript 
files. IMSI says that PostScript 
support will be included in sub- 
sequent releases of the package. 

PagePerfectisa good choice 
for those who want a complete 
environment in which they can 
Create attractive memos, news- 
letters, reports, and other DTP 
projects of intermediate com- 
plexity. The included word pro- 
cessor probably wouldn't cut it 
asa standalone tool, but it’s fine 
for its intended use. If your 
needs exceed the simplest pack- 
ages and you tremble at the 
thought of the more powerful 
stuff, PagePerfect may be just 
what you want. PC 





ture that allows you to recalcu- 
late only the cells you've 
changed; and a keystroke re- 
corder that makes writing /-2-3 
macros easier. 

Despite the wait for /-2-3, 
Release 3.0, it looks as if Lotus 
teally wants to remain your 
spreadsheet company. 

List Price: Value Pack, free from 
dealers; $15 postage and handling 
from Lotus. Requires: Lotus 1-2-3, 
Release 2.0 or 2.1. Lotus 
Development Corp., 55 Cambridge 
Pkwy., Cambridge, MA 02142; 
(617) 577-8500. 
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SideKick Plus Gives Your PC 
the Power of Communication! 





Get full communi- 
cations capabilities 
without leaving 
Quattro—or any 
other application 
you're using 


PACIGETA |e Vi] (Advanced Service) 
> Sends MCI Mail 
MC] Mali (Advanced Service 


Online Help is ——— 


always available Phonebook Script 


It’s a full-fledged communi- 
cations program for data and 
voice ... plus a lot more! 


Communication is power. And with 
SideKick® Pius, It’s at your fingertips. 
Because SideKick Plus is the oniy com- 
munication software you need. To send 
your message around the world. Or to 
pick up messages from MCI or Dow 
Jones or any other eiectronic service. 
Automaticaiiy—even if you're down 
the hail in a meeting. Or doing some- 
thing eise you do on your PC. (Try 
asking CrossTaik® software to do that!) 

SideKick Pius saves you time and 
keystrokes with sample scripts for pop- 
ular programs like MCI° Mail, Compu- 
Serve,® and BiX.® You can create 
scripts by simply recording your key- 
strokes, or edit scripts to access the 
fuli power of the script ianguage. 


Turbo charge your Phonebook 


SideKick Pius iets you create the 
most high tech address books you've 
ever seen—entering names and 
addresses in the form you choose. 
Searching eiectronicaily for the infor- 
Mation you need. And attaching notes 
and comments about each person 
listed. 


Put mci 


F? Begin Blk 
FB End Blk 


sc-Syntax Che 





SideKick Plus is communications 
and more: seven powerful 
software packages in one! 


= A complete outliner that lets you 
open nine files at once 

@ A sophisticated DOS file manager 

® Acalendar you can use as a common 
scheduler if you’re on a local area 
network 

= Multiple notepads 

® A phonebook with fuil communications 

@ Your choice of four different calcuiators 

= An ASCII table 


Plus: 


= Support for both expanded and extended 
memory. If you have an intel Above® 
Board, you can take full advantage of 
your 640K of RAM and yet use all 
your SideKick Plus desk accessories 
at any time. 

® Ali compietely integrated and Instantly 
accessible over any other application 
you're working in 

@ All taking up as little as 72K of your 
computer’s RAM 


Minimum System Requirements For IBM PS/2. 1BM family of personal com- 
puters, and ali 100% compatibles. Operating system PC -DOS (MS-DOS) 2 0 
or iter Minimum system memory 384K bytes Minimum resident memory 

size T2K. Hard disk required Supports both EMS and extended memory 


*Customer satiafoction is our main concern, if within 60 days of purchase this 
product dees not perform in accordance with our claims. cal! our cumomer 
service department, and we will arrange » refund. 


‘Ast Rortund producta are (redemarta or regutered edemarta of ftortund tneernetianl. tar. Ort 
(brand and prosbect eames are wademarta of thetr Peapective heldere. 
Copyright ©1908 Rorignd Venernationsl loc 
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-—— Ready-to-use scripts 
make it easy to log 
onto MCI, Compu- 

Serve, or BIX 


Define your pass- 
word and encrypt it 
for security 


——— Add in your local 
access number with 
a simple entry 


66 The built-in communications 
program is very impressive ... 
Uniike most communications pro- 
grams (inciuding some that cost 
twice as much as SideKick), the 
new SideKick lets your computer 
communicate with another machine 
while you are running another 
program. 

—Lawrence Magid, Washington Post 99 


Get the power! 


To buy this kind of communication 
power and all the other SideKick Pius 
features separately, you'd spend 
hundreds of doilars and drain your 
computer's memory dry. Instead, just 
see your Borland dealer and get the 
power of SideKick Pius! 


Hard disk required. 


60-Day Money-back Guarantee* 


For the dealer nearest you 
Cali (800) 543-7543 
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| EmulateThe Best 
WithThe Brightest. 


There's no Gerving the availability of some outstanding dedicated terminals to 
access Digital® Hewlett-Packard, and Data General® host systems. Which makes the 
task of precisely emulating the performance of those dedicated terminals on an 

M® PC or compatible a rather significant challenge. 

Based on the feedback we've received from Smarlerm® users, our family of 
terminal emulation software has met the challenge, passed every test, and surpassed, 
in the opinion of a host of enthusiastic users, the performance of the host system 
cemninele being emulated. 

e reasons why we shine are fundamental. 

Every Smarlerm emulation is precise. So precise, in fact, that a dedicated 
terminal's Smarlérm counterpart fully emulates not only advanced performance 
features but also unique terminal quirks and bugs. 

Every Smarlerm emulation is easy touse. Its one thing to make software do 
what hardware does. Its another challenge to minimize pa sete human wear. The 
people designing our products understand the nature of the people using them. 

Every Smarlerm emulation is easy to learn. These days, training costs are a hot 
topic. Software intended to boost overall system efficiency must recognize the value 
of learning speed. We have. 

Its also easy to learn more about how Smarlerm emulations can help you 
shine. Your software dealer can supply all the details. Or you can contact us at 
(608) 273-6000 to request complete specifications and a demonstration disk of the 
Smarlerm emulation that precisely matches your requirements. persofr e 


© 1988 Persoft. Inc .465 Science Drive, Machson, Wisconsm 53711 US.A Persoft and Smaiferm are regutered trademarks of Persoft, Inc Ail Rights Reserved IBM is 2 regutered trademark of 
International Business Machines Corporanon. Digital s a registered trademark of Digital Equipment Corporanon. Data General ts 2 regstered trademark of Dara General Corporanon. 
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FIRST 


— 


Triton Technologies has incorporated Voice 
Design into its remote-access package, Co/Ses- 
sion. Voice Design allows users to begin a re- 
mote-support session with a phone call, elimi- 
nating the need for a separate data line. A two- 
user Co/Session license is $249, which includes 
one support and one application license. Addi- 
tional application and support licenses are $125 
and $175, respectively. Triton Technologies 
Inc., Red Bank, N.J.; (201) 741-3232. 


Signal, the financial information service from 
Lotus, now includes Mutual Fund and Money 
Market data. Version 2.0 also offers the Mid- 
America exchange and the Chicago Board of 
Trade Market Profile service. To further in- 
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crease coverage, Signal has added 60 new in- 
dexes, including AMEX and NASDAQ, with 
support for 1 ,250 stock symbols. Signal users 
may upgrade for $55. New packages retail for 
$595. Lotus Development Corp., Cambridge, 
Mass. ; (617) 577-8500. 


Quadram’s facsimile board is now compatible 
with the IBM PS/2 Micro Channel. The JT Fax 
PS/Q allows the Micro Channel-compatible 
computer to act as a Group III-compatible fax 
machine. No ASCII conversion is required. 
Files are changed directly into fax format and 
then sent. The JT Fax PS/Q will ship in the 
fourth quarter of the year and will retail for 
$595. Quadram Corp., Norcross, Ga.; (404) 
923-6666. 


The Norton Commander, the IBM DOS en- 
hancement shell and file manager, now allows 
browsing of Lotus /-2-3 and dBASE files with- 
out leaving The Commander. Version 2.0 also 
adds an asynchronous File Find and a pull- 
down menu interface. The Norton Command- 
er, Version 2.0, retails for $89. Peter Norton 
Computing, Santa Monica. Calif; (213) 453- 
2361. 


Ventura Offers 
Free Upgrade 





Dac Software 


LOOKS 


PC UPD by Paula Seefeldt Ty 


Registered users of Ventura Publisher, Ver- 
sion I.1, will receive a free upgrade from Xe- 
rox. This enhancement is designed to allow 
Ventura to run under Microsoft Windows and to 
import files from other Windows applications. 
The update also includes revised Hewlett-Pack- 
ard LaserJet printer drivers and the ability to 
store HP LaserJet fonts in a Ventura subdirec- 
tory. Xerox Corp. , Rochester, N.Y.; (800) 
822-8221. 


MicroPro Intemational has added LAN com- 
patibility to its WordStar 2000, Version 3. 
Network support uses file locking to enable 
multiple users to access and edit files in the 
same directory. Upgrades from Release 2 LAN 
are $149 with new packages retailing for $695. 
MicroPro Intemational Corp., San Rafael, 
Calif.; (415) 499-1200. 


Datavue Corp. has redesigned its Spark laptop 
computer to include a 40MB hard disk drive. 
Weighing in at less than 10 pounds, the new 
Spark retails for $2,499. Current users of the 
Spark floppy-disk-drive-based laptop can pur- 
chase a factory upgrade to the hard disk for 
$1,249. Datavue Corp., Norcross, Ga. ; (404) 
564-5668. 


Dac Software’s Accounting Series offers sev- 
eral new features, including pull-down menu 
interfaces and a RAM-resident utility with file 
viewing. Series 3.0 includes Dac Easy Ac- 
counting 3.0, Dac Easy Payroll 3.0, Dac 
Easy Graph+ Mate, Dac Easy Accounting 
Video Tutor, and Dac Easy Accounting and 
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entry SCTEERS 
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through putt. 
down menus. 


Payroll Tutors. Accounting retails for $99.95. 
Payroll and Graph+ Mate are each $99.95, 
and the Video Tutor is $49.95. The Accounting 
and Payroll Tutors are each $29.95. Upgrades 
for current users are $35, except for the Ac- 
counting and Payroll Tutors, which are $15. 
Dac Software, Dallas, Tex.; (214) 248-0305. 
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GRAPHICS CARDS 
ATI VGA... 
EVEREX MIC. 
GENOA SUPER HI RES 
GENOA VGA 5100/520 
HERCULES GRAPHICS . 
HERCULES IN COLOR..... 
ORCHID DESIGNER VGA... 
PARADISE Auto Switch 480 sun 
PARADISE VGA PlUS....sssssneninssnmsee 
QUADRAM EGA PLUS ..ssosssesssnensen 
QUAD PHO SYNC .orcsscisrnntconccin 


Bulldogs Computers 
are” 1 on the Best 























STB CHAUEFEUR LTRS scsstceosncrceoessaneee 
STB Multi Res. I1....... sites 
VEGA DEEUXES:. .c.ctcansscuce concern 
VEGASVGA«.. ceemeeeern et eceecen as 






























8 MHZ TURBO 
1 floppy, 640K, AT style keyboard, 
game port, clock calendar, monograph- 
ICS CATA, MONO MONITOT .....eorieseonee $750 
Color System add $150 w/20mb 
add $279, w/30 mb add $299 
90 day waranty through Bulldog 


286 EVEREX 10 sit 


Everex 386 16 mh: 
1.2 floppy 0000 


Wyse a 

Model 80 - 70... @ mhz, 1.21 A acie Rea SeeT/ 

Model 80 - 115 eratiel SS ak Waianae — 
S 


PS a ccnceiuaemamriewnananienccsla 
through Bulld 
7 ge antici tees 12 mhz - 0 wait state, 1.2 floppy, m.b. 
Ram, serial/parallel port, clock 
calendar, DOS ......cescscssssessssseres $2135 


Wyse 386 system, 1.2 floppy, 1 m.b. 
Ram, serial/parallel ae clock 
calendar, DOS......... . $2765 


PERSONAL SYSTEM/2 


Model 30 w/2 floppy...$1250 
Model 30 w/1 floppy 

Bee ZOMG. ccsesssscsessssesseoosse 1795 
Model 50 - $0730 eee 2695/ 


Model 60 - 40/70............ 3425/ 


Model 70 = 60 weescccsssssees 
Model 80 - 40... sec 


















AST Advantage w/128K $229 
AST Advantage Premium w/512K........ 
AST 6 PACK >LUS w/384K. "235 
AST 6 PACK PREMIUM w/256K. 

AST 5251-11 PLUS Enhanced 



















AST RAMPAGE 286-2 
for MODEL 50/60 
AST RAMPAGE 286-2 
for model 50/60 
AST HOTSHOT 
EVEREX MINI MAGIC w/o K.... 

















































FAST 88/V20 w/Switch 

INTEL Above 286 w/512K.... 
INTEL Above PS286 w/512K... 
INTEL Inboard 386 w/Adapter 
INTEL Inboard 386 for PC w/1 m 














386 Desk Pro 40/60/130 
$4495/5450/6950 
286 Desk Pro 12 mhz.............1695 
All Wyse Systems carry a ag year man- 
Compaq Il Model IV.....41......2879 me INTEL Above Board II 
eiioes Port. 386 ufacturers warranty — parts and labor. for PS/2 w/o K 


Model 40/100..........5699/7199 IRMA BOARD II 
Compag Ill LAP TOP Ss 


rf 
20mb/40mb. , ORCHID PC Net Starter Kit 
NEC Multispeed EL.......... : 
VGA Monitor. ; ORCHID Tiny Turbo 286.. 
ee Card. NEC Multispeed HD ...2299]f ORCHID Ramquest 50/60 
Toshiba 1000 ........sssssss: 750 | ORCHID Twin Turbo 


MICE &MISC 


GENIUS MOUSE GM6+ 
MICROSOFT MOUSE w/windows 
MICROSOFT MOUSE 

w/PC paint brush 
MOUSESYSTEMS MOUSE.. 
LOGITECH MOUSE C7 Plus ee 
LOGITECH HI RES 99 
KODAK DATA SHOW g/coalineiee Fan... aan 
MICROFAZER II w/64K..... 229 

















eeceee: 
ccecnenenee 


Zenith Super Sport 
286 20 mb... 


256K Chips... 
64K Chips..... 


Sales Hot Line 1-800-438-6039 










hago 3% trunemum $10) shippeng 
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BULLDOG 


COMPUTER PRODUCTS 
We accept VISA. 3241-E Washington Road ¢ Martinez, Georgia 30907 
MasterCard, For returns call: (404) 860-6899 In Georgia call: (404) 860-7364 


American Exp ress 





EPSON 


LX 800 180 cPs, 30 NLQ 
FX 86E 240 cps, 40 NLQ... 
FX 286E 240 cps, 40 NLQ 


LQ 500 180 cps, 60 NLQ... 

LQ 850 330 CPs, 88 NLQ.... 

LQ 1050 330 cps, 88 NLQ 

LQ 2500 324 cps, 108 NLQ........ 

EX 800 300 cps, 60 NLQ 

Special Tractor for LQ1000....20 
OKIDATA 

320 300cPs, 62 NLQ 

321 300 CPs, 62NLQ 

390 24 pin 270 cps, 90LQ 

391 24 pin 270 cPs, 90 LA... 

182 Plus 180 cps, 30 NLQ. 

192 Plus 200 cps. 

193 Plus 200 cps. 

292 Plus 240 cps, 100 N 

293 Plus 240 CPs, 100 NLQ... 

294 Pius 400 cps, 100 NLQ 

393 450 CPs, 120 LQ 
TOSHIBA 


321 SL 216 CPS, 72 NLQ wessseeseseee 
351 SX 350 CPs, 100NLQ. 
341SL 216 cps, 72 NLQ, 


.£850/1030 
3550/8850.... wd 75/1020 


PANASONIC 
10801 Model II....... 


Laser Series II 
DICONIX 150 
OTC sso cps 


Seagate 20mb w/contr. ST225........ 
Seagate 30mb w/contr. ST238 
Seagate 30 mb for AT ST4038 
Seagate 40 mb for AT ao 
Seagate 80 mb ST4096... 


$269 
289 


Toshiba 3%” 720K int.... 
Toshiba 3%” 1.44 mb int... 
Toshiba 544” 360K int. 
Toshiba 5%” 1.2 mb in 
Micropolis 70 mb...... 
BERNOULLI PLUS...... 
BERNOULI BOX II 5% 
20 mb internal... 
20 mb external w/card.... 
dual 20 mb external w/card. 
SYSGEN Durapack single 
dual external/internal 
Plus Hard Card 40 
Plus Hard Card 20 
Priam 60 mb AT. 
Priam 43 mb AT... 


Phony 1.2 
entura Deskto 


Everex 60 m.b. int.teac 
external teac... 


Genoa Galaxy 60 mb internal. 


external .........cecccee 
Achives 40 mb interna 
Sysgen ori 60 intemal 

external... 
Maynstream 

ie model 50 60 & 80 
Everex 60 mb Wangtec int. 
Everex 60 mg Wangtec ext... 


Magnavox RGB80.... 


NEC 
NEC Multisync II....... 
NEC Multisync Plus... 
NEC Multisyne GS... 
NEC Multisyne XL 19”... 


For Orders Call: il -800-438-6039 


-BULLDO 


ft COMPUTER PRODUCTS 
For shipping & technical call: (404) 860-6905 or (404) 860-7364 


Prices Subject To Change 
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Small Parish 


“Right, once we introduce that 
patch it ought not to be hard to 
make it expandable. Especially 
on the 80386 generation. They 
are fabulous, four times as fast 
and twice as much ROM and 
RAM. With a coprocessor and a 
50k hard disk, of course. State 
of the art."" 

—From God's Game, by 
Andrew M. Greeley (Warner 
Books, 1986). 


Graphics tip: print your release right 
side up. (Nattonal Computer Graphics 
Association press release.) 





Or the New 68088? 


**Takashima, director of sys- 
tems product marketing, claims 
that Televideo can come up with 
new products faster and fill gaps 
in the major companies’ product 
lines. ‘If they offer a machine 
based on [Intel’s] 80286 proces- 
sor, we'd come out with one 
based on [Motorola's] 8088 
chip,” he says.”” 

—High Technology Busi- 
ness, July 1988 (brackets are 
the magazine's) 


One Group 
_ Showers More 
"*Basic Base has the speed and 


power of 4GL in the BASIC you 
know and love. Basic Base is 


used by both people and pro- 
grammers in database applica- 
tions.”” 

—Application Micro Com- 
puters Inc. ad 














DESKPRO | 





Like the ad says, the Deskpro 3&8 is avatlable now (subject only to avatlability)}. (PC 


Computer Rental, New York City.} 





edited by Bill Howard 











OS/2: 
Just Say No 


**Nearly everyone agrees that 
DOS lacks many standard oper- 
ating-system features—multi- 
tasking, large address space, 
multiuser support, realtime ca- 
pacity, increased memory, 
| graphics and communications 
support, and applications avail- 
ability. But then, neither does 
os/2."" ‘ 
—Table of contents, PC 
Tech Journal, January 1988 





Does It Cost 
Another $3,000 if 
There’s a Shutout? 


According to The Boston 
Globe, the National Hockey 
League computer system balked 
when Neil Sheehy was traded to 
the Hartford Whalers and 
switched from jersey number 5 
tonumber 0. Reprogramming to 
accept a zero set the NHL back 
$3,000. | 


Hogertand 
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How Do 
They Do It? 


“*PC Direct offers the fastest 
386 in it’s [sic] class—a 16 
MHz 286 that runs 24 MHz on 
Landmark Speed-test. How do 
we do it?”” 

—PC Direct (San Francis- 
co)ad 


So That’s 
How They Do It 


A newspaper ad for Scot Busi- 
ness Systems of Cincinnati of- 
fers a two-floppy-disk-drive 
Leading Edge Model D for 
$1,095 with ‘’free DS Tutor 
(learn computers & software), 
Leading Edge Word Processor 
[and] choice of 1200B modem, 
Microsoft Mouse or Master- 
Piece power director.’* Or you 
can buy the '’2 floppy system 
minus freebies—$995,"’ 





Setup Connect ine DATA CONTESTERIV! © 10 tne ponte as shown 


PANTER 
ocedure is Wentical to "Permanent test set up storage Methy 
oF gr < n 








| Cabiing anyone could understand: complete setup instructions for thts Black Box 
peripheral reads, *‘Connect the Data Contester [C 10 to the printer as shown." 


EEE ee ee ee ae 
Have you seen anything unusual or just plain dumb about the computer industry? Send 
your offerings to Communiqués, PC Magazine, One Park Avenue, New York, NY 
10016, or MCI Mail 157-9301, Please print your name legibly and include your T-shirt 
size. Also include the name, city, and publication date of any newspaper or magazine 
chipping you submit. Contributors receive $50 and a PC Magazine T-shirt. Sorry, bus 
eniries cannot be acknowledged. 

Winners this issue: Steve Gordon (cabling simplified), Tom Comerford (NCGA 
press release), David Outenstein (subject to availability}, Jody Weixelbaum (neither 
does OS/2), Lorenzo Stmaika (God's Game), Ethan Winer (people and programmers), 
David Rosen (Motorola chip}, Thomas O' Haro Jr. (PC Direct), William Connally 
($100 freebies), Peter Dussik (NHL). 
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Natural selection provides unique 
Passive protection for the porcupine. 


The Block -- Natural Selection 
For Software Protection 


Inventor and entrepreneur 
Dick Erett explains how 
"The Activator” provides 
sane protection for your in- 
tellectual property. 


66 N any industry, just as in nature, the 

I process of natural selection raises one 
solution above another. Natural selection is 
the most elegant of engineers. 


In the area of software protection The 
Block has been selected by the market- 
place as the solution that works. Over 
500,000 packages are protected by our 
device. 


For the past 4 years our philosophy has 
been; ‘You have the right and obligation to 
protect your intellectuol property.’ 


A New Ethic For Software 
Protection 


In allowing end-users unlimited copies 
of a software package and uninhibited hard 
disk and LAN operation, The Block has 
created a new cthic for software protec- 
tion. 





By removing protection from the 
magnetic media we remove the constraints 
that have plagued legitimate users. 


They simply attach our key to the 
parallel port and forget it. It is totally 
transparent, but the software will not run 
without it. 


A New Technology For 
Software Protection 


Our newest model, The Activator, builds 
on our current patented design, and 
establishes an unprecedented class of 
software protection. 


We have migrated and enhanced the 
circuitry of The Block to an ASIC (Appli- 
cation-Specific Integrated Circuit) 
imbedded in The Activator. 


This greatly improves speed and 
performance, while reducing overall size. 
Data protection can also be provided. 


Programmable Option 


The Aclivator allows the software 
developer the option to program serial 
numbers, versions, or other pertinent data 
known only to the developer, into the 
Circuit, and access it from the program. 


“Once you program your part of the 


chip, even we have no way to access 
your information. 


The ASIC makes emulation of the device 


CIRCLE 307 ON READER SERVICE CARD 


virtually impossible. It also presents 
an astronomical number of access 
combinations. 


Full 100% Disclosure 


Since The Activator is protected by our 
patent we fully disclose how it works. 
Once you understand it, endless methods 
of protection become evident. 


Just as no two 
snowflakes are the 
same, no two im- 
plementations of 
The Activator are 
identical. Andlike  ; Te Stu 
the snowflakethe | BLOCK € K 


Patented 


simplicity of The 
Activator is its 
greatest beauty. 1 


We never cramp your programming style 
or ingenuity. Make it as simple or compli- 
cated as you desire. 


Let us help safeguard what's rightfully 
yours. Please call today for additional 
information or a demo unit. /t's only 
natural to protect your software.” 

1-800-333-0407 
In Connecticut 203-329-8870 
Fax 203-329-7428 


0 are 
a CCUrilY ine. 


870 High Ridge Road 
Stamford, CT 06905 





Unlimited Copies » Programmable * Small Size » Fast » Patented « Data Protection 


‘The Block and The Activator are trademarks of Software Secunty 


[sevseteer orton} [ r 


Teer Be wach 
Toe Convet 


€ Heancish tit 
2 (there! 1191 

0 Froperal 
1 Oraeaeed 1) 
2 biter (8) 
1 tetherat C18) 
Eapingerst (0) 

D kredin 1178 
Isternal ions! 141 
lotberal 27) 


fei eS Cat 3 


Pe Unters Atti Be 
Applicat ime ont Beige 
Uy Ret ate 


eee bee wade tit ares of te 
Pepe Ret sar wow copebititive ws 
The broctare | oe necletiay dete 
08 waves octet ing fo 
find reterest ing 


At give yan 0 v0il 10 9 fem dogs Magene 
or reqeette plesee Fea} fous to pier at 


Stacees he 


fib? ot 
2 


vevemr 


‘Tob Rest item 
Batt Teh fro tie 


a oe 


2 tty 


Tt 


mr geite ciguifieael 


eit taet Ve ye oe wall 


ol soly oer eccomplistamnte, serviees, 


eat eveon ef rressech yan any 


1S yee chub hove peoetions 


breckare ca coqeent twforasts| 9 Qh on. 1 Job 1180 
er eet 














1 bet 








L906 ow. 1 oo) 
a —06lUe 


© Spec atecet cnn > 
Tecbortat z Kw 
6 fem tare # 
C7 fagerry ® 
tan Sol teers 8 
1a tethers 


Soten proce 


Wi Eptaears ae bee b 
1M damaer 
141 Degercatt 6 “i 
SP lenbera! 19 

RT) 


tas te 13 Gal oe r 


fe tans Martin. Vics fret 
Aetomt ic Serviery teeny 
TH Cootral Paw 

Mavie Ronice (a Seer 


bear Ma Rerive 


eyeqat rescerainy cay canon precevsing chipe biY 
4 ores of bevieiss qeite vigelt least for ae 


yer 
age thet pee cow copebilitiog wil! become 1 ipeil icant to yoo ot eal! 


The brochure | on eacletiog detelts met only ae accomplishments. services, 
08 aweat ectoring CocLIIt oy Dil tevere) content areas of research yao mq 


hee intereat ing 


re 
hr del pbtad te fly dow te wet = 
ate apecit ix Ue tht protect pas dence ibed 

‘@ few Gers ber Clecd weer colewlar furs be, 


put _teformst+| 2.6F oe. 3 dol 1m 
er al 



























































VIEWPOINTS 
w@ BILL MACHRONE 


GETTING CEOs TO 
USE PCs 


Executives are a small percentage of the people using computers. Why, then, are we focusing 
so much attention on their informational needs? 


computers. The few who do are | figures that created them. maceutical giant. Larsen makes J&J a 
sought out, hounded, and extolled challenging place to work for infocenter 
by computer journalists, and held in fear | PROBLEMS APLENTY Let's take a | people, because he’s highly aware of what 
and suspicion by their peers. Their use of | closer look at the executive’s information | the computer can and should do. Larsen’s 


Fiennes by and large, don’t use | can be drilled down to show the underlying | son and Johnson, the intemational phar- 


computers is a testament to their tenacity | needs. We've seen three disparate exam- | goal is to reduce paperwork by 30 to 40 | 


and courage. Given the state of the art, it’s | ples, but they all have something in com- | percent. He charges the information sys- 
| a wonder that they get anything useful out | mon: a need for ease of use. We’ve all | tems staff with taking the lead in telling ex- 
| of them. New hardware and software | heard about keyboard-phobic executives; | ecutives what they have to know to get at 
products, however, could finally put the | they’ve certainly been at the receiving end | the information they need. 
personal computer into the executive suite | of criticism from us keyboard-literate “*T want to spend my time building the 
ina big way. types. Our desire for them to become key- | business,’’ says Larsen, ‘‘not hunting for 

Personal Information Managers are still | board literate is well-intentioned, but the | information. Today’s systems sap our cre- 
too new for people to be entirely‘comfort- | pressure has only served to widen the gap | ativity and energy.” 
able referring to them as PIMs. Yet their | between users and nonusers. Most applica- | __ Larsen elaborates on his ideal system: 
emergence, coupted with the rising popu- | tions have gotten more feature-rich and | “‘I want something that works like the 
larity of decision support systems, creates | complex. Very few programs have gotten | dashboard of my car. When things are nor- 
a new class of software: the Executive In- | easier to use. Also, computers give deci- | mal, it’s nottelling me much. When things 
formation System. EISs can’t be defined | sion makers entirely too much informa- | start to go wrong, 1 want to know about 
neatly or classified by what they do. If they | tion. You know people whom you hesitate | them. I need to know what the problem is 
are to be at all successful, they must be | to ask ‘‘How are you?”’ for fear that they | so1can take corrective action.” 
highly adaptable to the preferences and | might tell you. Computers are like that. Larsen’s dream system sounds doable, 
styles of the executives they serve. Ralph Larsen is vice ‘chairman of John- | even straightforward. In the real world, it’s 
Executives in financial service compa- actually quite difficult to achieve. 

nies need systems that put them in touch Let’s assume that your financial and 
with volatile worldwide currency, stock, manufacturing systems are already com- 
and commodities markets. Manufacturing puterized. Fine. Now all you have to do is 
executives need a window into the perfor- get the systems to talk to one another. Your 
mance of various manufacturing lines, in- accounting system is batch and closes 
ventory levels, orders, and shipments. monthly. Your manufacturing system has 
Even the mundane balance sheet is ripe for a bunch of RS-232 bar code readers, time 
exploitation. Every number is backed up clocks, and terminals feeding some vener- 
by hundreds, perhaps thousands, of other able minicomputer. Inventory is running 
numbers. The executive should have ac- on a spiffy new LAN, and your financial 
cess to all of them. Through a technique planners are massaging their spreadsheets 
known as drill-down, every number on a on individual PCs. Worse, there are no 
spreadsheet can be the access path to the real-world interfaces to tell you when or 
spreadsheet, account, or group totals that it why a critical machine or process stops. 
comprises. Each of these numbers, in tum, Every gizmo stamped out by your produc- 
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COMPUTER DIRECT 


Will Not Be UNDERSOLD? 
AND WE MEAN ITI 


Free Catalog ° Over 1,000 Software & Accessory items in Stock 





Genuine IBM? Printer 


82" Letter Size * 80 Column 
Limited Quantities 


© Upper & Lower Case 
(with true lawer descenders) 
* Advanced Dot Matrix - Heat Transfer 
© Graphics With Commodore, & Apple Interfaces 
® Ready ta Hook Up To Serial Part Of IBM® PCjr. 
* Low Cort Adapters For IBM®, Apple, 
Commodore, & Laser Computers 
© Underline & Enlarged 


Our Low Sale Price 


List $199 


SS Seagate 


20 MEG Harddrive 


© Supports MS DOS 
© 20 Mega Byte Storage 
* Auta Boots When Powered Up 
® Floppy Disk Controller Included 
© Fits IBM PC, XT & Compatibles 
© 4 Height - Takes 4 the Room of Full Size 95 


Sale Price oy } 49° 
SP Seagate 


Super Fast ST 251 
40 MEG Harddrive 


© 36 ms Access 
© Supports MS DOS 
® 40 Mega Byte Storage 
* Auto Boots When Pow Powered Up 
© '4 Height - Takes % the rend of Full Size 95 


Sale Price $3 g9°"5 


PC, XT & AT Compatible] Hi-Speed NLQ Printer 
* Double Sided/Double Density $ 7 hb 
® List Price $199 
© Fits IBM AT & Compatibles 
TEAC 720K - 3%" Drive 
° Half Height 


Internal Disk Drives 
* Fits IBM PC, XT & Compatibles 
TEAC 1.2M-5%" Drive 
* Double Sided/Double Density 
© Double Sided/Double Density $9 9 95 
® List Price $199 


TEAC 360K - 5%"' Drive 
° Half Height 
° 1.2. Mega Byte Memory $99° 
© List Price $199 
© Fits IBM PC, XT & Compatibles 
TEAC 1.44 M-3%" Drive 


* Double Sided/Double Density 
© List Price $299 
5'4" Floppy ae 
Doubie Sided 
Doubie Density 1 
Minimum Quantity 50 ‘2 
Maximum Quantity 250 
100% Certified - Liftetime Guarantee 
Box of 50 ..0000000000. $9.50 (1% each) 
(without sleeves) 
Box Of 50.040. 000002. $10.50 (21° each) 
(with sleeves) 
Box of 100 (no limit)... $24.00 (24° each) 
(with sleeves & labels) 


Economy Sleeves 
Disk Labels .. 
Disk Notchers 


5%" DS-DD 
includes Disks, 
Sieeves, Labels & 2 4a‘ 
Write Protects each 
no limit 
100% Certified ¢ Lifetime Guarantee 
immediate Replacement 
if the disk ever faiis! 
Soid in iots of 100. . $24.00 


be in U.S. 


1.00 per quantity ; 50 
$3.95 per quantity af 100 
$3.95 each 


Lowest Price of 180 CPS Printer 
Available Anywhere 


® High Speed Dot Matrix 

© Near Letter Quality Selectable From Front Panel 
* Italics - Elite - Condensed - Pica 

* Tractor/Friction Feed 

© Centronics Parallel Part 

© ° Lifetime Warranty On Print Heod 

© 6 Month Replacement Policy For Printer 

* Dot Addressable Graphics 


© 8K Print Buffer 


* Low Cost Adapters Available 


$1 Low Sale 95 


$¥ List $499 


720 CPS 15” Printer 
Multi-Head Wide Carriage Printer 
With High Dot Resolution 


© 720 CPS - 150 CPS NLQ 

© 8K Print Buffer 

© Print Speed of 214 LPM In Dratt 

* 6 Print Heads Achieve High Dot 
Resolution In Higher Speed 

© NLQ Speed Of 47.4 LPM 

© 136 Column Wide Carriage 

© IBM and Epson Mode 

* Parallel Centronics Port 


Our Low Sale Price 


°799°° 





COMPUTER DIRECT ict race cat tr charge susie soninental US, or C.O.D MAIL OMDESS enclowe cashier Check, money order, oF personal chet 


222972 N. Pepper Rd. Barrington, IL. 60010 sotce 
Caii (312) 382-5050 To Orderi 


‘Shy 
cominental 


ing - $300 minimum, call for exact charges Shy 
S) COMPUTER DIRECT will match any vail 
payment method (excluding any applicable sales taxes 


Allow 14 days delivery, 2 to 7 days for phone orders and 1 an. express mail Prices, Rotarian eda xs qubject to hana oe 
ing and handling charges are act refundable. (Monitors onl; 
paccaat ation’) Seivered peice cw te enact same 


comparable } 
Saar oeled newer rioad od niust ne sthoplind sain the order oreubin Iodayolincolpurcmase, VISA — MASTERCARD — C.O.D, 


[congo l 
Trost oth 


COMPUTER DIRECT 


Is Ist In PRICE, SUPPORT, & GUARANTEE? 
WE LOVE OUR CUSTOMERS! 
15 Day Home Trlal * 90 Day Immediate Replacement Policy 


*15 MHzIBM° Turbo | *15MHzIBM® XT |‘ 16 MHz 286 IBM° AT 
Compatible Computer | Compatible Computer 







































© 80286 16 Bit Microprocessor 


© 512K Professional Turbo XT Computer © 1.2 MEG Floppy Disk Dri 


© 360K Floppy Drive and Controller 






© 512K Professional XT Turbo Computer 
































© *15 MHz (Norton Cl Rating) © 360K Floppy Drive and Controller : Bh ad eae cu mail = 

* MS DOS 3.2 & GW Bosic ¢ *15 MHz (Norton Cl Rating) eee 
© 12’ Hi-Res 35 MHz Monochrome Monitor © MS DOS 3.2 & GW Bosic A Clock/Calende ae roa vas 

® Genuine iBM® Printer With Interface * Porollel, se &Gome Foc. ip ty Key 

© One Rall Of Poper © TTL Monochrome Monitor Ca 

© Word Processor, Spreadsheet & Dato Base © Super Fast V20 CPU © “AT Style” Keyboard $ 89 9° ee eat 
* Complete DOS & System Tutor Included FREE! ® Security Keylock & Clock/Calendor aealasallal a Serial Priter Ports 


Our Low Sale Price 


5 9 Liet $2295 


13” RGB/Composite 
Color Monitor 


Our Low Sale Price 


"599° 


IBM 300/1200 BPS 
Card Modem 


© 1200 Baud Beil 212A/103 at 1200/3200 BPS 
© 100% Hayes Compatible 

® Automatic Dialing & Anewering 

© Built-in Speaker With Volume Control 

© Separate Voice and Data Jocks 

® Both Touch Tone and Puise Dialing 

© Extensive Diagnostics 

© Software included 


Our Low Sale Price 


*699°° 


12" TTL Monochrome 
Monitor 


























| For BM & 
| Compatibles 



























erin, 5 2S 
Sale Price ties 109 
= THOMSON % 
The Viston of Personal Computers. 
ea IBM 300/1200/2400 | 
* 80 Column BPS Card Modem ® 3 Monitors In One - 
® Non-glore Screen Composite/RGB/80 Column 
© 100 Lines At Center © Fuil or Haif-Duplex Operations © Green Screen Only Switch 
© Super Low Sole Price © Hayes Compatible ® Cables included (please specify computer) 


® Auto Dial in Puise, Tone & Tondem 
© FCC Certified and Registered 

® Includes Software 

® Auto Originate and Answer Modes 
© Reverse Mode Dial 


Our Low § 1 1 95 


Sale Price List $309 






Our Low Sale Price Our Low Sale Price 


*59°5 °199°5 


(312) 382-5050 DX) computer pinecr 
We Love Our Customers! Mall Barrington, IL. 60010 
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” BGenecn 


cist 


AST RESEARCH 


Promum Model aa $1068/2043 
Pres um 38t Model $4159 
COMPAO 


COMPUTER 
COMPA 266/12 Model 40 © $2929 
COMPAQ 366/20 Madel60 $5499 
alee Portable WMod 20 $3599 







SHARP COMPUTER 
PC Meo aeee/4520 . STALL 
TOSHIBA Li nme 
eel Porites $799 
TOR Tete Ponabie $2350 4999 
hed Jfe aul Ail Modals » SCALL 
ZF-1B1-93 20R 20M6 Upgrade © SCALL 
ZW- 183-94 10MB Portable SCALL 
Supersport M0020 379 
Supersport 286 MOD 20 $3299 
IMPACT PRINTERS 
| BROTHER MI709/Mi509 . . §490/360 
HR-40/HR-60 . (629/738 
| EPSON 
0-600 $199 FX-O6E... $309 
1060 $ca. 10-500 $339 
0-650 . td L0-t050. $715 
X- B00 (0-2500 $B98 
FUsITSU 
OX-2300 $449 0X-2400 $495 
OL-2600C  SCALL Di-3400 $545 
ba ‘Buin inter) $729 
judget leser P en). 
| ed Water or {24 
| acy et cuts 1045 
ML-321 $355 ML-390 $489 
| PANASONIC 
KXP-10B0 «= $85 KXP 10911 $208 
LASER PRINTERS 
WPLASERJETH. 6... $1799 
1MB2 va MEM BD $389599 
OKileserineG. ww $1429 
NEC LC! oc ile 
QMS PS-G00/61D/6001...... CALL 
TOBHIBA Paga Lasar12... = §CALL 
DATACOPY 730/830 $1269/CALL 
lt 1020/2020 Scanner CALL 
Scanjet w/intertace 1438 
MCAT . MSF-3000 1599 
MSF-300G/ 4006 . _ gaara 
QUA ORAM" TEAXBD for LAPTOP $28 
AMDEK 310/490 Be 
BEMIS 402(1 pa) $995 
QUARE {2 pg) ” $CALL 
MAGNOVOX COA 1 $265375 
OIAMOHO SCAH . $538 
WEC Hf es . iA 
MULTISYHC Pulse $929/2229 
SAMSUNG SM200 SEMI-FLAT .. $28 
rat re nF $249/339 
BONY MULTISCAN $599 
Yericom H-16 wth 0: 3 oa 


WYSE 700 Monitor with video ctr. 


THESYS MULTIFUNCTION CARO 
FOR PC/XT LIM MEMORY 80ARO 
EXPANOABLE UP TO 1M INCLUOES 
CLK/SER/PAR PORTS . $39 
| ATEVIPVGA GRAPHICS ..... $259 
| PARADISE 
VGAPLUS . 259 
VGAPROFESSIONAL. . . $418 
VIDEO 7 VEGA VGA $205 
pret, ABOVEBOARO 286 . Bt 
7) CALL 
OCA 2iMCA CALL 
NAYES v SERS MOOEM | LL 
0 priser $-05/S-100 SURBE 
PPR . $59/89 
SUPERIOR ELECTAIC TRUE 
UPS Backup Systams . .  SCALL 


$749 
WYSE SW/WYSE 60 TERMINAL $300/438 
PRINCETON 1.1% ¥ 






3.COM ETHEALINK CARD 
| NOVELL ELS 4 USER NETWARE $3 
MDVELL V 21 W SFT LEVEL SCALL 
| ARCNET CARO . 149 
PASSIVE HUB. 39 
ACTIVE HUB 349 
ETHEANET CARD. 229 
TOPB SOFTWARE FOR MAC gat 
FLASH CARO FOR IGM CALL 
ASK FOR ALL HETWORKING ACCESSORIES 
ALCOMP 
1023 AF PL OUTEA Cone 
104307 Bre CALL 
HeWLEtT Pack ARO 
757 DORE PRO PLOTTER $2899 
7475A 6 PEH PLOTTER $1399 
7550A 6 PEH PLOTTER $2999 
HOUSTON INSTRUMENTS 
OMP-41/OMP-52 $2199/2899 
OMP-56A/56MP- $3999'5249 
OMP-61/62 $9399'4699 
(OLINE 
LP3700 PLOTTER $3198 
ROLAND PLOTTERS 
OXY-885/DX7-995 SCALL 


CM Emo (Sty 4 Butt, 12 12 8429 
x 
23240 12K24 . - » $1850 


2: a 

C2510 2X... $015 
Geo OIBMTIZERS 

OP5-24981 2208 

OPS-3648L. 2000 
WP SKETCH PRO. CALL 
WURTA IS/OHE 12X12 WiCursor . 398 

IS/OHE 12Xt? W/Cursor 678 

KUATA,FOR MACINTOSH © SCALL 
SUMMADRAPH 


cs 
SUMMASXETCH PLUG 12X12. i 
MMi6I2 12X18. 2... 8699 


10MHZ 
HARD DISKS & TAPES 8MHZ $549 


SEAGATE SPECIAL 
4038 $339 (up ta 45MB) 
5.28” NARO O1SK 
$1225 (20MB) WICTR $278 
$1-238 (GOMB) WICTR $309 
$74096 (60MB) W/O CTA goss 
14144 (20M) WO CTR 
O1SK ORIVE 
ar ileal wo ck §279 
$49 
ae sone) We woert 
M 6085 (72MB)’ : 
128 (OM 
B MB) $599 
T140MB) WESOICTR $1579 
CORE 310MB W/ESOI CTA LL 


PLUS 20/40M6 HAROCARO d 
KENNEDY BOMB TAPE SPECIAL . 
MAINSTREAM GOM6 TAPE Stal 
ARCHIVE GOMB INT/EXT . $590 
(IRWIN TAPE BACKUP 


IRAN 120/420 200 gaagrase 
145/445 40MI $409/649 
efor pSi2_ 1s5/2e8 00Mé $800/608 
CIPHER IHT/EXT 60MB TAPE $629 
GPHER HT 125MB TAPE $935 
HARD | DISK FOR MAC 
EX 45MB FOR MAC/SEAI $659 
EXT 70MB FOR MACISEM 
GOMB INT HARO . $729 
80MB INT HARD. $1199 
RASTEROPS vineo caro FOR MAC Il 
108 Multres. Card $1229 
104 Card With 256 Color $2689 
CO PROCESSOR & MEMORY 
INTEL 
fo? 2 pa 
BOB7-1 21 
RO2B7- 8/10 $249/2B9 
eee a ye 
60387-20 709 


BROTHER FAX 


FAX-100 $899 


| 


{ 


GENTECH 386 COMPUTERS 
386/20 TOWER $2495 
80386/20 cpu, 1M8 RAM, 1.2M8 
Or, Tower Style caso, 6 hrif 
height Says, 1 Per/Sor ports, 101 
Koybonrd 


) 





GENTECH 386-18 $2050 
| 80386/16 cpu, 1M8 RAM, 1.2M8 
043 bays award bios, ono 
32-bit, five 16-bit, two 8-bit 
stots, 1 Per/Sor port, CMOS 
Technology, M6 static column 
RAM, runs Novell, CAO/CAM, 
Xenix/ Unix, 1 yerr oak 
GENTECH 386-20 2295 
80386/20 cpu, otherwise same 
as above 


' JUR8O-XT 


$569 


8088, 512K RAM, 360K8 dr, four 
bry casa, 1Ser/Par/Clk/Gamo, 


Keybosrd 

GENTECK 286/10 

6/10MHZ $875 
B/12MHZ $925 


80286, 512K RAM, 1.2M8 dr, 101 
Keybd 1 Sor/Clk/Perallel port, 


2 brys 

ADD 

For Monochrome System $139 
For Color EGA System $449 
For Color VGA System... $689 
GENTECH LCD-286 $1599 


supertwist LCO Screen, 512K 
RAM, 6 slots, 80287 slot, 1.2M8 
dr, 2 bays 

GENTECH PORTABLE 266 $1229 
9” Ambor screen, Hercules 
graphics, 7 stots, 512K RAM, 


1.2M6 dr, 3 bays 
CUSTOMER SERVICE 


“401-732-5556 


800-843-4302 
a? 


401-732-5518 


' International Inquiries Welcome 


217 Broadway, Seite 615, NY, NY 10007 
VIGA, MC, COO, CORPORATE PO Accepted 
Add 2% for COO Minimum PO §500 Prices 
subject te chonge Return suthonzation 
fequitad tor detactive morchandise All 
feturned non-detective merchandise subject 
to 20% rastocking charga 
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@ BILL MACHRONE 


tion line passes the scrutiny of a photocell, 
but all it does is prevent the catch bin at the 
end of the line from overflowing. You’d 
be lucky if it tells you how many items 
you’re making per hour. And none of these 
systems interconnects. 

Reference points such as timebases and 
dates are missing from many of these sys- 
tems, so even if you could find out what 
happened, you might not be able to tell 
when. Add the complexity of remote man- 
ufacturing and distribution sites, and a far- 
flung sales force, and you’ve got a world- 
class data collection job. 

Connectivity products can overcome 
the problem of disparate machines and 


| software, but it takes some serious inter- 


face programming to make it work. To- 
day’s top-of-the-line PCs are the ideal plat- 
form for an EIS. You need the power and 
flexibility of a multitasking environment to 
manage all the tasks that an executive re- 
quires. No one, however, is doing the 
work to make the executive workstation a 
reality in the next 12 months. 


NECESSARY EFFORT _ It’s absolutely 
critical that we do these Executive Infor- 
mation Systems. Right now, white-collar 
America is about 20 percent computer- 
ized. That satisfies the 80-to-20 rule and 
takes care of the early adopters. The next 
20 percent won't be all that tough if sales 
forecasts just stay the same. But getting 
over 50 percent will take some doing. 

In the last 4 years, software has gotten 
more powerful, but no easier to use. Exec- 
utives won’t put up with that, and neither 
will lots of other users who don’t perceive 
the need or are unwilling to go through the 
learning curve. Graphical user interfaces 
are supposed to make it all better, and they 
certainly help. Features like consistent 
command structures and point-and-click 
operations are essential to reach a whole 
class of potential users, but we need much 
more. Hewlett-Packard’s New Wave holds 
real promise, because as an object-orient- 
ed superset of Windows, it allows you to 
hook programs together and perform com- 
putations and analysis based on the values 
and nature of the data it encounters. 

The promise of such systems is one 
thing, putting them to work another. If 
you're not planning the solution today, 
you’!! be part of the problem tomorrow. i 
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DacEasy™ Accounting. 
More Than 400,000 Growing 
Businesses Worldwide. DacEasy 
Accounting leads the industry as the 
number one selling, award-winning 
program Two-time winner of PC World's 
World Class Award and PC Magazine's 
Editor's Choice, DacEasy Accounting 
recently was named Jnfo World's Product 
of the Year. Again and again, DacEasy 
| proves that it makes a difference. 


(Ey 1 
i eal ll 


Since its introduction in 1985, ‘teas 
Accounting, feature for feature, has won 
acclaim as the leader in accounting 
software. Now Version 3.0 features a 
new interface with transaction-oriented 
pull-down menus that makes it think like 
you think as a business person rather 
than an accountant. Readily installed 
with five quick questions, your business 
| accounting is operating within 10 





minutes! Choose the predefined Chart of 
Accounts that are tailored for service or 
inventory-based husinesses, or modify. 
All seven modules (General Ledger, 
| Accounts Receivahle, Accounts Payable, 
Inventory, Billing, Purchase Order and 
Forecasting) are fully integrated. Data 
posted once is automatically posted to all 
other related modules saving you time 
and ensuring accuracy as well. 


DacEasy Accounting’s strength is its 
capability for generating reports 
that provide you with fast 
information and ultimately 
better management decisions. 


Call 1-800-992-7779 


(in Canads, Cail $19-747-9633) 


In fact, it provides you with more than 
700 reports and “what if” forecasting 
scenarios based on three-year historical 
information — great for projecting 
expenditures and revenue. And, in 
addition to the program, you'll find the 
460-page documentation is written for 
ease of understanding with helpful hints, 
screens and examples. 


@ 


The DacEasy™ 3.0 Series. A World of 
Difference in Business Software. 
Naturally, out of the best-selling account- 
ing program grew the need for related 
business programs such as DacEasy 
Payroll. The 3.0 version also features a 
new intuitive design, pull-down menus, 
flexible pay periods, current federal and 
state tax tables, automatic withholdings, 
printing of checks, W-2's and 1099 forms, 
and much more. It's no wonder DacEasy 
is the world's best-selling payroll and 
personnel management program! 


Also new for 1988 is DacEasy 
Graph+Mate, a RAM-resident program 
that interfaces with DacEasy Accounting 
or Payroll. Its easy graphic reporting 
features pie charts, line charts, bar charts, 
stacked-bar charts and perspective bar 
charts. Plus custom file viewing, macros, 
pop-up calculator and notepad, and 
more make it the ideal companion. 
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DacEasy™. The World's Best Ongoing 
Customer Support and Training! 
Disk-based tutorials, FREE Getting Started 
Support, and a brand new video tutor 
are just a few of the many products and 
services Dac offers. Accounting and 
Payroll Tutors serve as on-screen supple- 
ments guiding you through installation to 
complete set-up with colorful graphics, 
sounds, primers and examples. And 
now, you can enjoy at your convenience, 
DacEasy Accounting Video Tutor, a two- 
hour VHS tape for a fun way to learn 
Accounting 3.0, Toll-free Extended 
Support plans and nationwide DacEasy 
seminars are also available. 





A World of Difference in Pricel 
DacEasy offers the growing business a 
world of products excelling in perform- 
ance and price! Priced at $99.95 each 
are DacEasy Accounting (all seven 
modules), DacEasy Payroll and DacEasy 
Graph+Mate. And for a significant 
savings is the DacEasy BonusPack which 
includes DacEasy Accounting, Account- 
ing Tutor, DacEasy Payroll and Payroll 
Tutor, for only $199.95. A great start to 
computerizing your 
growing business the 
DacEasy way. 















Dac Software 


17950 Preston Road ¢ Sake $00 * Dalles, TX 75252 


Way Moncey flack Guariice: Cncondiiional muamoice on all predicts bought directly from Doc Sulteare (hess shippliys chergosk Mistirouss Hardware Wequireemeein HALIM: we LOO cevenguatitoles, 3 buh 
drives, MS-DOS ar FC-DOS 2.0 of later, 80 column printer able tw print 133 cotumn in compremed mode, color or monochrome mnaltor, 146K memory (344K for Graph Matec), Trademarks: IBM, PC-DOs, 


MS-DOS. Dackssy ts ¢ tradcinark of Dac Software, lnc. 17940 Preston Rosd, Suite 800, Dallas, TX 7$2$2-5740, $.28° & 3.5" disks avalisble. Copyright © 1988, by Dac Software, lnc. All rights reserved. CODE #404 insilco 
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six Solid Reasons 
has Should 
Be Developing 


Your Applications 


In Clarion. 
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All New Version 20 


Tbe Clarion Professional Developer Is A Total Programming Environment That 
Runs On Any IBM PC, PS/2, Or True Compatible With 384K Of Memory And A 
Hard Disk. The Retail Price fs Just $695. NOT Copy Protected. 


CLARION 


PROFESSIONAL DEVELOPER™ 


Clarion Professional Developer and Clarion Software are trademarks of Clarion Software. Copyright 1988 Clarion Soltware. 
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Slash Your Total Development Effort... 
From Prototyping To Completion 

You'll get live results fast—even before you write the 
first line of code. Ideas become running applications in a 
few hours. 

Designer, the front-end application generator, allows 
you to produce major programs with no coding. It 
eliminates prototyping as a preliminary step because design 
and source code generation are done concurrently. You can 
implement a dazzling color screen or a report in minutes. 
You’li probably never code a screen again! 


Automatically Generate Commented 
Source Code For Your Entire Application 


The Professional Developer's Designer is the most 


powerful application generator in the industry. It creates 
structured source code that is fully commented. You can 
easily add to it, modify it, or just admire it. 

And The Professional Developer is a complete develop- 
ment environment with all the tools that you need. 


Create High-Speed, Bullet-Proof Data 
Management With Built-In LAN Support 
Advanced techniques allow you to tune your data 

management to fit each application. Use related files, data 
encryption, memo fields, automatic recovery, and commit 
and rollback—all without compromising Clarion’s high 
level of performance. And complete LAN features are 
included so the applications you develop will run on your 
network without any additional run-time or LAN PACK cost. 


Interface To Your Own C or Assembler 
Routines For Special Requirements 
The Professional Developer will support special device 
routines and complex logic written in C and Assembler. 
You won't have to completely re-write all those existing 
procedures. You can produce completely open-ended 
solutions that can grow with your needs or requirements. 
Produce Executable Programs That Don’t 
Need Run-Time Systems 
Compile your application into an .EXE program that will 
run on a stand-alone computer or workstation so you can 
distribute your programs without costly run-time systems. 
Get Started Immediately. You'll Be 
Productive The First Day. 
Although there’s a lot of horsepower ‘‘under the hood,” 


you'll be producing programs soon after you open the 
package. You'll find the whole environment friendly and 
comfortable. PC Week says: ‘Clarion is easy to learn and 
easy to use.” 


AndOne More. § 


We'll Give You A Free Preview! 
See Your Dealer Or Call Toll Free 
(800) 354-5444 

For A Free Copy Of Our Tutorial 


Diskette And Introductory Material 
(Or, simply return this coupon). 


Name 
Company 





Gry. 

Phone (_____} 

Mail This Coupon To: 
Clarion Software 

150 East Sample Road, Pompano Beach, FL 33064 
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@ JOHN C. DVORAK 


SELLING SIZZLE 
WITH THE STEAK 


Why are state-of-the-art, higher-performance computers stuck with unexciting names and 
bland color schemes? When will the manufacturers stop casting them in the IBM mold? 


ess than a decade ago, it was un- 

thinkable among floppy disk mak- 

ers that a diskette be any color be- 
sides black. If you showed them the 
oddball blue diskette from Nashua and 
suggested colored diskettes, they'd always 
say, ‘Yeah, I guess we could make them 
in color, but why bother?’’ Then you'd 
suggest that the potential income from 
premium-priced colorful disks is reason 
enough—but even if extra profits weren’t 
realized, at least it would make the busi- 
ness more lively. At that point they’d roll 
their eyes and moan. Finally, Centech 
showed up with an array of colored disks, 
which were quickly copied by others. Now 
I can tell my color-coded archival disks 
from my color-coded data disks. After 
years of lazy marketing, someone finally 
did it. Why did this take so long? 

Poor merchandising. It’s worse with the 
manufacturers of the machines them- 
selves. Their marketeers have to be the la- 
ziest and most conservative sheep in the 
marketing world. It’s only been over the 
past year or so that clone makers have had 
the guts to design an exterior box that isn’t 
a copy of the IBM design. This despite the 
success of the old Leading Edge Model D 
made in Korea by Daewoo and designed to 
look different. We haven’t even seen color 
options for the boxes, despite the fact that a 
designer in Califomia is making a fortune 
custom-painting machines. Do the market- 
ing types ever read books on merchandis- 
ing? Do they realize that offices are color- 
coordinated nowadays? Obviously not. So 
we see beige, beige, and more beige in the 
same old clone box. 


And what about the psychology of these 
computers? Few makers ever consider the 
names of their machines. Someone needs 
to leam a lesson from the automakers and 
liven things up a bit. I mean, we have the 
386 this and the 286 that, and that’s it. 


NO JOY IN DULLSVILLE =What a dull 
world it would be if cars were named with 
the same conventions! We'd have a Ford 
Six, a Chevy Four, a Buick Six, an Olds- 
mobile Six. While the German and Japa- 
nese use of numbers for cars isn’t much 
better (with 300ZX, 450SL, 750il, and 
other meaningless appellations), don’t you 
think Mustangs and Corvette Stingrays 
and Ferrari Testarossas and Oldsmobile 
Rocket 88s sound a little more inspired? 
It’s no coincidence that today’s boring 
marketing man drives a BMW 325 and not 
a vintage hemi-head Plymouth Fury. With 
this Germanic nonexistent-merchandising 
theory in mind, it’s no coincidence that the 








new Sun Workstation is dubbed the 386i. 
Give me a break! Maybe they should give 
away a pair of Reebok tennis shoes, Vuar- 
net sunglasses, a case of Corona beer, and 
a How to Be a Yuppie book with the thing. 

I’m reminded of Bill Machrone’s initial 
impression of the first Compaq 386 re- 
leased to a world unfamiliar with the new 
chip. ‘‘It’s a rocket ship,’’ he said. Now 
that’s a name. The Compaq Rocket 386. 
When asked what computer you own, you 
could say, “‘I own a Rocket 386!”’ People 
like to own a Wildcat or a Bronco or a Me- 
teor—why not a Rocket? Instead we get a 
Deskpro. Ugh! A name for wimps. Only a 
guy named Percy would brag about own- 
ing a Deskpro. 

Today’s high-performance machines 
need names that reflect the power. Everex 
is off-base with its “‘Step-386.’’ Step? It 
means nothing. But at least they named it 
something other than ‘‘386.”’ Vendex, a 
hot newcomer, has the right idea with the 
Vendex Headstart, and Zenith is getting 
close with its SupersPort portables. Better 
examples are the Core ATomizer, the HP 
Vectra, and the VIPC Colossus. 

What about the rest of the gang? How 
about an Acer Pacer, a Dell Demon 386- 
25, a PC Designs Butt-Kicker, an SIA Jet- 
stream, a Zenith Starfire, a Bentley Conti- 
nental, a Televideo Tornado, a Fivestar 
286 Falcon, a Whole Earth Momma, an 
AST Superbee, a SUN Stunner? This is 
easy to do, folks. 

Add colors and new box designs to these 
machines and you'll be looking at the fu- 
ture of personal computing. I'd advise the 
manufacturers to take heed and get with it. 
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MINUTE:: MAN 


UNINTERRUPTIBLE POWER SUPPLIES 


NOVELt LABS 


¢ Fuily Automatic Operation | aay peter 


NetWore Compotbl. 


e Order — Ship Same Day 


e Full One Year Warranty 





e 250 Watt to 1600 Watt Models 


TOTAL POWER PROTECTION 


* Blackouts — Enables user to operate during complete loss of a 
power, Oo MINvTE HAN i600 
* Brownouts — User is protected from low AC voltage below 102 a 
volts. 
© Overload Protection — Automatic shutdown In overload situation 
to protect UPS from inverter burnout. Suggested Retall 


Overvoltage Protection — UPS runs on inverter (117 volts) | 250 watt | 120 Volt | $ 359.00 | 
when AC voltage exceeds 132 volts. 

Surges/Splkes — Clamps transients above 200 voits with an | 300waTT | 120Vor | $ 549.00 | 
energy rating of 100 joules or less. 
EMURFI — Three stage filtering for clean AC power. 
Synchronized Sinewave *~ Eliminates voltage reversal to input of 1200 WATT 
your equipment. 


1 Milllsecond Transfer Time*® — This Includes detection and 1600 WATT 120 Volt $1999.00 


transfer so your machine never notices loss of electrical power. “230 Volt Units Also Available 
* Two Audible Alarm Levels — Notifies user of battery usage and 
two (2) minute warning. 


© LED Display — Informs user of operation mode, power utilized Pp “”ARA SYSTEMS. IN Cc. 
9 


on AC, plus “'On Battery” and battery power status 


© Alarm Silencer — Enables user to silence alarm for quiet con- ~-a._TJF 


tinued operation during battery operation. 148$ LeMay Drive Teiephone: 
© Optional Signal Port — Enabies UPS to notify computer of loss Carroliton, Texas 75007 (214) 446-7363 


of AC power to allow computer to backup or shut down. 
1-800-238-7272 


FAX: (214) 446-9011 TELEX: 140275 OMEGA 


*250 watt and 500 watt units offer 4 msec transfer time, PWM wave form. 
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@ JOHN C. DVORAK 


VIEWPOINTS © 


INSIDE TRACK 


Memory prices and good ideas all fly high. 


W: know that the rising popularity 
of the 32-bit computers as well as 
memory-hogging operating systems and 
bloated word processors that all require 
more and more RAM is exacerbating the 
worsening memory shortage. One can 
now expect to pay $400 or more per 
megabyte. While this is cheap compared 
with 1967 memory prices, we should be 
paying $40 per megabyte now—and 
someday pay only a dollar or two. More 
than a few old-timers have pointed out 
that our current dilemma is not dissimilar 
to the one experienced by the main- 
framers back when MVS was introduced 
as a memory-hogging operating system. 
One cynic onthe PC Magazine staff says 
that everything in today’s micro market 
is based on the old IBM ploy to sell more 
hardware by luring people into newer, 
fancier, and more inefficient software 
systems, 

Whatever the case, most savvy ob- 
servers say we should begin to think of 
16 megabytes as a basic system re- 
quirement. You heard me right—16 
megabytes. You don’t hear this said 
much, because it currently costs over 
$6,000 to buy that much memory and 
who wants to recommend that! When 
memory prices collapse, as they will 
(hopefully by year’s end), that amount of 
memory should be less than $1,000. 

While a few will shake their heads at 
the notion of 16-megabyte minimum- 
Memory requirements, we have to look 


back only a decade to the days when any- | 


one with a micro was considered a show- 
off if the machine had anything over 
32K. Times change. 

The Ultimate Portable Dept.: I fig- 
ured that Michael Deli would be the first 
to produce a “‘perfect’’ portable. At last 
year’s PC Expo he indicated that Dell 
Computer felt it could beat Zenith at its 
own game. That was almost a year ago. 








So far, zip. C’mon, I’m waiting. 

This brings me to the latest new lap- 
tops, the ones from Mitsubishi. They’re 
beautiful clones of the Toshiba 
3100/5100 machines. Unlike the Toshi- 
bas, they use a black-and-white LCD dis- 
play instead of plasma. When I first saw 
these machines I figured that LCDs were 
used so the machines could be powered 
with batteries. I was impressed. Each is 
just about the same size and weight as the 
Zenith, and the battery pack even sticks 
out of the back the way it does on the 
newest Zenith, making the machines 
slightly back-heavy. Then I looked 
again. Whoops. That wasn’t a battery. It 
didn’t come off, either. The machine 
needs AC power. Are these guys kid- 
ding? Bring out the hook. 

Some Good Ideas Dept.: When you 
go to consumer or trade shows, you find 
that one of the most popular giveaways is 
the sack with the name of some company 
emblazoned on the side. I was impressed 
by a bag from Mitac that included com- 
pany information, and I realized that 
most bags contain nothing more than a 
brand name. While this may be a fine 
idea for Marlboro, it’s just plain dumb 
for today’s personal computer industry. 
This is an industry in which people can’t 
get enough information. So why not put 
some real information on these sacks? 
For example, the magazines could put an 
article or two on their bags—that would 
give you something to read when you’re 
stuck on a plane or a bus. 

Tirade Number 538. This brings me 
to another suggestion. Let’s put the docu- 
mentation where it belongs: on the prod- 
uct. Have you ever put a video card or 
modem or some other peripheral aside 
and later decided to use it, only to find 
that you’ ve lost the documentation? Usu- 
ally the information you need is the 
switch settings or some other basics. 








Compag has the right idea with a switch- 
setting cheat sheet glued to the power 
supply of its 386-20. Why can’t other 
companies follow its lead and print such 
information on the back of a circuit card 
or on the bottom of a modem? The time 
companies lose answering calls about 
switch settings would more than pay for 
the minimal expense of putting some in- 
formation on the printed circuit boards. 
End of Tirade 538. 

Genuinely Interesting Software 
Dept.: If you like simulations, then 
you'll love the Nimbus collection of gen- 
uine video slot machine and video pok- 
er machine games. They only require a 
CGA—and they make the most of it. 
There are six disks, which sell for $19.95 
each (plus $2 shipping per order). If you 
want to sample these programs, try the 
Aisle #3 disk, which has my favorite slot 
machines. If you want a fabulous video 
poker game, then try the Aisle #6 disk. 
These are the work of young program- 
mers, and you have to write them for the 
stuff at Nimbus Enterprises, 415 | 


Crestway Rd., Henderson, NV 89015. 


This is superb software because they 
worked with a slot-machine mechanic to 
get the ‘‘feel’’ of the video slots (and the 
odds) absolutely perfect. So perfect that 
it seems as though this stuff could easily 
be thrown on a cheap clone in the back 
room of a sleazy St. Louis bar and actu- 
ally used for illegal gambling. Because 
there are 30 complete and different kinds 
of machines represented on the disks, 
you quickly see that the investment need- 
ed to establish a room full of gaming ma- 
chines on, say, a boat off the coast of 
Baja is next to nothing. I sure don’t want 
to get these kids busted for doing a good 
job, but the first thing 1 thought of when I 
played the Aisle #3 disk was how easy it 
would be to run these games in one of 
those bars in rural Missouri. When the 
coppers show up, you swap diskettes 
and it’s Flight Simulator! I expect this to 
be an interesting trend. PC) 
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No Matter How Its Pr pected 
Be Sure You Can Back It Up. 


Several products can back up protected 
software. But only two are tough enough to 
handle even the trickiest protection schemes. 

Copy II PC; for just $39.95, backs up 
more protected software than any other program. 
What’s more, it can remove copy protection 
already on your hard disk. PC Magazine calls it 
the “easiest of such programs to use” And now, 
with our menu-driven Noguard, it’s a snap. 
Copy II PC easily handles Lotus 1-2-3 and over 
100 other top-selling programs. Rot remove: 

For the ultimate solution, try the Copy II PC Pre cy reo 
Deluxe Option Board. For just $159, it gives you the same advanced 
technology used by commercial disk duplication firms. 





2 Scag 










A SSE POV BCA pn PC Magazine reported it “could not find a 
eae ty program this board couldn't handle” It’s so 


powerful, in fact, it even lets you read and 
write Mac data files in a IBM PS/2 Model 25 
or 30, ora PC or AT with a 3.5” internal drive. 
No matter how it’s protected, be sure you can 


back it up. For the dealer Ce ] Poi at 


“nearest you, or to order 

~ direct, call (503) 690-8090, Software 
M-E 8 a.m. to 5 ‘i m. 15220 NW. Gr Cae ee 
(West Coast time). E Rot 


Copy II 
ved 1] PC Deluxe Option Board 


Copy I PC® and Copy II PC Deluxe Option Board are trademarks of Central Point Software. All other company and product names are trademarks of the company or manufacturer respectively. 
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“There’s No Reason ‘To Look Beyond 


PC TOOLS 


-PC Magazine, Editor's Choice Award, Two-Time Winner 
Data Recovery + Fast Hard Disk Backup + Disk Management 


Now we've given you even more », G vile 1 ft J Vp 
reason-PC Tools™ Deluxe. Soft | 

PC Tools Deluxe gives BY a 
you all the best features , is 
of Fastback)’ Norton,” 
XTREE; Mace Side- 
kick? Lightning™ and 
Disk Optimizer-a $700 
value-for just $79. 

Other utilities may claim 
they “do it all? but only 
PC Tools Deluxe delivers: 


¢ ADOS shell so complete 
80 Micro called it their “over- 
whelming choice based on 
versatility, ease of use, and 
cost?’ « The best UNDELETE / 
available-instead of merely 
“guessing? it recovers all data 
even on fragmented files. 
«HARD DISK BACKUP 
as fast and every bit as reliable 
as Fastback. « The leading 
UNFORMAT for hard disks 
and floppy disks, enabling you to 
recover from many disk disasters. 
«PCFORMAT for safe for- 
matting of floppy and hard disks. 
¢ A quick, reliable DISK CACHING 

utility for speeding up disk access. 
« A fast COMPRESS feature that like Disk oma 



















dramatically improves hard disk performance. ¢ And a better . 
resident mini WORD PROCESSOR than Sidekick, including Central Pomt 
word wrap, search/replace, formatted page printing and more. Si 

Before you buy any of these other utilities, take a look at PC Tools oftware 
Deluxe. Like PC Magazine, you'll find there's no reason to look INCORPORATED 
any further. For the dealer nearest you, or to order direct, call Bae Ge ligg en 


(503) 690-8090, M-F, 8 a.m.—5 p.m. (West Coast time). (503) 690-8090 Sales/Info 


(503) 690-8080 Tech Support 
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PC Tools is a trademark of Central Point Software. All other product names are trademarks of their manufacturers. 





How we made the most 


powertul inte 


d software 


a, whole lot easier to use. 


Yes. There are ways to take something that’s very 
power ful and make it easier to use. 

Actually, with Symphony® 2.0, not only is this latest 
version of the world’s most popular integrated program 
easier to use, but it’s also more powerful than ever. So it 
can keep up with you as your capabilities grow. 

For starters, since there's no copy protection, you 
can get Symphony up and running with much quicker 
and easier installation. 

Once up and running, bingo, you have instant access 
to five key business functions: spreadsheet, word proces- 
sing, database, graphics and communications. So you can 
prepare budgets, write memos, create inventory lists with- 
out having to go through the hassle of changing programs. 

But Symphony is really more than five separate 

programs. Because, unlike other integrated packages, 
Symphony lets you dynamically integrate functions. For 
example, when you change spreadsheet data, your 
graph of that data and your memo containing the same 


© 1985 Lotus Development Corporation Lotus, 1-2-3.and Symphory are registered trademarks of Lotus Development Corporation 


numbers automatically reflect the changes. So you get 
greater efficiency, and you're able to work faster too. 

Plus, the Symphony spreadsheet is the fastest and 
most powerful spreadsheet available in integrated soft- 
ware, based on Lotus® 1-2-3° the industry-standard 
spreadsheet technology. 

We could goon about the many features ofSymphony 
2.0—how its macros let you automate complex or repeti- 
tive tasks and create customized applications. How the 
word processor now hasaspelling [iy 
checker and text outliner. And how 
database and communications have 
been improved. 

The bottom line is that Symphony 
is one high performance package 
that’s made to be opened up. 


Lotus Symphony? 0) 
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RELIABILITY COUNTS 


The MCA bus has taken its share of ribbing since IBM introduced the PS/2 line last April, but 
its design has helped make these machines the most reliable in the business. 


hen IBM introduced its new 

W PS/2s almost a year and a half 
ago, it made some technical 

claims that, at first blush, seemed pretty 


The biggest, of course, was for the mag- 
ic of the Micro Channel architecture 
(MCA) bus. Its arbitrated, multimaster de- 
sign would make possible some amazing 
things, we were told, with several micro- 
processors chugging away out there on that 
bus at the same time. No longer would 
your PC’s—oops, better make that your 
PS/2’s—single Intel 80286/80386 have to 
time-slice its way through tough jobs. In- 
stead, cards with other, additional micro- 
processors would be plugged into the 
MCA bus to handle video processing, 
background communications, and other 
jobs. 

The MCA bus has taken a lot of kidding 
over the past 16 months. I’ve had my share 
of sport with it, calling it ‘voodoo technol- 
ogy’’ and ‘‘Mystery Channel architec- 
ture.’’ Others have been much tougher still 
on the new design. 

Chief among the other IBM promises 
for the PS/2s was that these were more reli- 
able machines, built better thanks to a 
more buildable design. And that buildable 
design, IBM said, made them three or four 
times more reliable than IBM’s first PCs, 
according to IBM’s own testing. 


HEATH’S VIEWS Chet Heath was the 
principal designer of the MCA bus and has 
been centrally involved with the PS/2s 
since long before they were called PS/2s. 
A senior engineer at IBM’s Entry Systems 





Division in Boca Raton, Chet is a typical 
IBMer in his competence and self-assur- 
ance but a most untypical IBMer in his 
candor and openness. 

He’s intensely proud of what he 
wrought in the Micro Channel architec- 
ture—and not a little wounded by the 
Slings and barbs of a skeptical press and 
wary customers. Chet’s pride in his design 
work, and in his colleagues’ other achieve- 
ments in the PS/2s, shines through when 
he talks about the PS/2s as business ma- 
chines built to solve business needs. If that 
doesn’t sound much like an engineer talk- 
ing . . .well, Chet often doesn’t sound 
much like your typical computer designer. 

And that’s a high compliment. 

I recently spent a long time talking with 
Chet about the PS/2s, the MCA bus, and 
how they’ve fared in the real world. Not 
about the number shipped and which dis- 
tribution channels IBM thinks appropriate 
for the machines—that’s not his ball- 








park—but about how closely the 
PS/2/MCA has matched the design spec of 
amore useful, more reliable PC. 

Chet has some very interesting views on 
PC-level systems reliability and, in turn, 
on how we evaluate PCs in the eighties and 
beyond. 1°ll be writing here occasionally 
about those views and how they fit with 
my own (and, I suspect, with many of 
yours) as we see competitive MCA-bus 
machines from Tandy, Dell, Kaypro, and 
others come to market. 

One of Chet’s most interesting points— 
and one I knew immediately to be true, 
from my own experience and that of my 
corporate clients—is that the PS/2s have 
indeed proved to be much more reliable on 
the job than their PC, PC-XT, and PC AT 
predecessors. 

Though I’ve seen a surprisingly large 
number of new PS/2s come through with 
right-out-of-the-box problems, indicating 
poor final testing or, likelier, shipping 
problems and poor checkout by dealers, 
once a PS/2 is up and running, it’s likely to 
stay that way for a looong time. 

Chet points out that this positive field 
experience has been reflected in a recent 
Tejiggering of |BM’s on-site service agree- 
ment prices. Not only does the PS/2 Model 
50 come with a 1-year warranty, but IBM 
has priced the service agreement at $180 a 
year, as opposed to $546 per year for the 
most popular PC AT configuration in busi- 
ness use, the famed Model 339. 


PS2 PAYS Chet goes on to calculate the 
savings in buying a PS/2 Model 50 rather 
than a Model 339 PC AT. The first year’s 
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Hpstration: Roger Rath 


a JIMSEYMOUR 


warranty is free, either way. But during the 
second, third, and fourth years of owner- 
ship, PS/2 buyers will effectively pocket 
$366 a year, the difference between a 
Model 50 service agreement and one for a 


VtEWPOtNTS 


Model 339. In addition, of course, you get 
what amounts to a Video Graphics Array 
(VGA) adapter built into the motherboard 
of the PS/2s (excepting the Model 25 and 
the Model 30), so you save another $400 


Didn't You Read This 
Before You Sent It To Me? 








Who's Watching The i 
Style, Usage And Punctuation In 
Your Business Writing? 

You know how ft is. You're working hard. 
You're under pressure. You have to get a special 
report or memo to the boss. Or a proposal to a 
client. You work furiously to meet the deadline. 

Now all they remember are the errors. 

Helps You Improve Your Writing. 

Now RightWriter, the expert grammar and 
style checker, helps improve your writing...right 
away. RightWriter is an expert system. It applies 
over 3,000 grammar and style rules to your writing 
to make it stronger, clearer and more powerful. 
Excellent Learning Tool. 

| RightWniter is also a superb learning tool because 
it encourages you to think about your writing. 
RightWnier flags errors in grammar, style, usage 
and punctuation right in the document. Then it 
suggests practical ways to improve what you've 
written. But it always lets you decide whether to 
use the suggestion. 
Tracks How Your Writing Improves. 

RightWriter does more than just correct gram- 
mar. It gives you specific scores on readability, 
ee So 


writing. It even lists uncommon or problem 


ae An eS cian a Rola, Ine. 





Satins Leading Word Process. 

RaghtWnter is the perfect accessory to your IBM 
or compatible PC or PS/2’s word processor. It sup- 
ports all the popular word processors such as 
WordStar,® Microsoft Word,® WordPerfect,® 
PFS: Write,® MultiMate® and many others. 
RightWniter Is Easy To Use. 

Since it has only one command, RightWriter 
becomes an automatic part of your business 
writing. 

See Your Dealer, Or Call 
RightSoft at (800) 992.0244 
(813) 923.0233 In Flonda 


It’s Only $95 


30-DAY MONEY-BACK GUARANTEE 


RightSoft, Inc. 
4545 Samuel Street, Sarasota, Flonda #4233 





Visa, MasterCard and AMEX Add $4.00 for shipping 
and handling. In Fonda, sales tax. 
Overseas price (US.) $130 plus (U.S) $15 shipping 
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or so on the cost of a video board. 

Add that up and you've ‘*‘saved”’ 
$1,500 over the probable useful life of the 
computer by buying a PS/2 over even 
IBM's own True Blue AT. And Chet finds 
this a persuasive argument for why PS/2 
clones—and soon, he thinks, AT clones 
from other vendors—will find tough sled- 
ding in the marketplace: their real cost is 
too close to the real thing. 

This argument makes some substantial 
assumptions, of course. First, that you're 
going to buy a service agreement for either 
machine. Second, that you consider the 
PS/2 the functional equivalent of aPC AT. 
And third, that you buy the idea that the 
machine really has proven that much more 
reliable in service. 

As I mentioned, in my experience, 
without exception, the latter case has prov- 





= The PS/2s have indeed 
proved to be much more 
reliable on the job than 
their PC, PC-XT, and 
PC AT predecessors. 


en true: clients with collectively tens of 
thousands of PS/2s, many now in use for a 
year or more, have found Model 50s, 60s, 
and 80s substantially more reliable. than 
the other PCs they’ve put in over the years, 
from IBM and other vendors. 

And you should remember that even if 
you consider service agreements lousy 
ideas, not buying one is in effect self-insur- 
ing: if something goes bump in the night, 
fixing it comes out of your pocket. 

The PS/2s’ low-cost service agree- 
ments, which reflect IBM's confidence in 
their reliability, should make you feel a lit- 
tle better about their record . . . even if 
you're as frustrated as I am that the MCA 
bus, as full of promise as it may be, still 
hasn't been used to any meaningful extent 
by commercially available hardware or 
software products. And thus hardly consti- 
tutes a reason to buy one of these newfan- 
gled machines. PU 


PC MAGAZINE 
78 








~ DESK-LINK 20 Makes 
Disk and Printer Sharing 


a Snap. 


Now there's one easy solution that lets your two desktop comput- 
ers share files, a printer, even a single hard disk, all with just a snap. 
It works just like a mini-network. 

DESK-LINK* from Traveling Software, the makers of the award 
=. winning LAP-LINK’ 

: DESK-LINK* allows you to connect two IBM or compatible comput- 
~— _ ers, including the new PS/2 and laptops, with just phone wire and 

DESK-LINK* software. Once connected, disk-, printer-, and file-sharing 
works completely in the background. And with dual print spooling, you can use printers on either computer at 
the same time — without interrupting either machine. DESK-LINK” also comes with a pop-up “Talk Box” func- 
tion for sending messages back and forth between computers, even while using your favorite applications. 

DESK-LINK* comes complete with everything you need. It includes both 5% and 34 inch diskettes, universal 
connectors, and 25 feet of RJ11 standard telephone cabling (which can be extended to 100 feet). The documenta- 
tion is straightforward and easy to understand. 

Best of all, DESK-LINK’ installs painlessly in minutes using your computer's serial port. No add-in board is 
required. It has incredible communication speeds of 115,000 baud and supports EMS memory. Plus, 
DESK-LINK’ is compatible with Novell, 3Com, and Token Ring networks. 

So if you're looking for a fast, inexpensive way for your two computers to share files, printers, or hard disks 
—all completely in the background — snap up DESK-LINK® 


DESKLINA 









today. You'll find it at your local computer store for . 

$169.95 — that’s less than $85.00 per computer! Tr aveling iP. oftware 
For more information call: 1-800-343-8080, iy 

or 1-206-483-8088. te 
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Traveling Software, Inc. +« 18702 North Creek Parkway + Bothell, WA 98011 


Token Ring and 1BM are trademarks of International Business Machines Corp., 3Com is a trademark of 3Com Corp., Novell is a trademark of 
Novell, Inc., Traveling Software, LAP-LINK and DESK-LINK 2.0 are registered trademarks of Traveling Software, inc. 


STAR 
NX1000 


Printer 


$174 


ACCESSORIE 
CopylIPC Brd Deluxe...... $99 
Masterpiece +... ... . . 9 


COMPUTERS 


SCSystems 
Series 88 
XT Computer 


Slide Case Top w/upfront key- 
lock, turbo button/led, reset 
button. 150 watt power sup- 
ply. 360K drive. 477-10MHz, 
640K. Phoenix Bios, AT style 
keyboard, Limited one year 
warranty, 


AST Premium/286 
Model 120 .. 
Model 80 ... 
Model 140X 


AST Adv Prem Imb .... . $ Call 
AST 6Pac Prem lmb .. 525 

(1b 
Hercules Grph +. . 182 
Intel Above 286 


EGA BOARDS 


ATI EGAWonder .. . 
Genoa SuperHiRes+ . 
Orchid Designer. .... . ... 
Paradise 480 

Paradise VGA +XT .. 
Paradise VGA Prof 


Princeton U/Syne 
NEC Multisyne 2.. 


Seagate 125 w/cont.. .. 
Seagate 138 w/cont. .... .. 
Seagate 30MB w/cont 
Seagate 20MB w/cont. . 


SAMSUNG 


12” Flat Amber 


Monitor 


$82 


Mogi tectipeeee weenie $ 68 
MS Bus Mouse .... . 99 


Hayes 1200 ........... . $Call 
Hayes 1200B.. a. . Call 
Incomm RPC 1200 ge 0 
Incomm RPC2400..... ... 147 
Incomm T1200. ........... 76 
Incomm T2400 ... 167 
Incomm T240W0EC . peo 


Amdek 410... 
Princeton MAX15 
Samsung RGB. .. 
Samsung Amber 


3C508 ELink I. . 


30523 ELink/MC 


Citizen 
120D.... 
180D i 
MSE-15 haem aa 
MSB40. 20. ce vas st 


C. Itoh 
ProWriter C715... . . 
ProWriter Jr.+ .. 


NEC 
P2200 

Okidata 
Call on all models. 

Panasonic 
Wos01,M2.. 
10911/M2.. .. 
10921 . 

Star 
NX-1000,. 
NX-1000 Color 
INNela ee 

Toshiba 
821SL 
34181 
S5ISX . . 


-$ Call 
. 199 
319 
285 


925 
255 


. Call 


164 
199 
Call 


174 
Call 
Call 


500 
674 
1005 


ACCOLINTING 


Dollars & Sense ... 
Managing Your 3 . 


Carben Copy Plus ..... . $106 
CrossTalkXVI..... . 8 
CrossTalk 4 115 
PC Anywhere . : 57 
SmartCom II... F . B82 


DAT. 


Clipper... 

Data Perfect... 
DBase I. . ...... 
DBXL Diamond... 
Fox Base + 
Paradox 2.0... 
QandA... 
Relate & Report . 


Pagemaker 3.0 .. . 
PFS First Pub .. 
Ventura . 


Chartmaster 
Generic Cad 
Printshop .. 
Signmaster . 


LOGITECH 


C7 Mouse 
W/Plus Software 


$68 


INTEGRATED 


Ability Plus... ... 
First Choice . 


MS QuickBasiec . 
MS Quick C ... 
Turbo Basic . 
Turbe C. .... 
Turbo Prolog 


Lotus 123... . 
Plan Perfect . 
Quattro. .... 
Surpass . 


CopylIPC . 

Desqview . 

Duet 

Fastback Plus . 
Formtool.. 

Mace..... ce 
Norton Advanced ..... . - 
PC Tools Deluxe .... 
Sidekick Plus 

Sideways Print .. ... . 


Wordstar ProPack . 
vardstar 2000 


No Charge for 
Mastercard or Visa 


Call For Items Not Listed 





TEAMS: No charge for Visa or Mastercard We do not charge your card UNTIL WE SHIP your order Manufacturers warranty applies in all cases, all warranties are 
handled by themanufacturers We accept Purchase Orders trom authorized companies onty, for 3 5% above cash price No COD orders No refund on opened software 


All prices are subject to change Allow 14 days for personel/company checks Arizona orders 


guarantee compatibility 
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add 6 7% tax Add 2% for shipping plus $2 00 for handling We do not 
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PIECING COMPONENTS TOGETHER 


CAN BEA BIG MISTAKE. 4: 


The Canon Express Desktop Publisher is a totally integrated 
system. So when you turn it on, it won't tum on you. 


With most desktop publishing systems you pick a PC from one company, 
a printer from another an image scanner from a third, and then pray for 
compatible software. Now Canon puts it all together for you, with a tum-key 
system that anyone can master. 

Just tum on the Canon Express Desktop Publisher and there’ your color- 
coded menu. Beautiful. With the touch of a function key you 
begin giving commands. In English. In no time at all you're 
selecting style sheets, placing images in a layout and build- » 
ing a document. Right on the screen. No need to go to hard 


1 


+ 


copy to look at your work. 

We give you a true WYSIWYG environment from start to finish. You have 
nine zoom levels, with editing in each. Plus a built-in, full-function word 
processor, which means you don’t have to ext one software program to enter 
another and make revisions, Complete integration. And you can do it all 
incredibly fast, thanks to our new 80386-based PC. 

Best of all, the whole system is designed by Canon, which means it 
comes with Canon’ warranty and service support. So don’t experiment with 

piecemeal desktop publishing. Go with the Canon Express Desktop . 


Publisher. And express yourself. For more 
information, cal 1-800-441-2626, ARR 
In Utah, 1-800-922-3131. Canon Express Desktop Publisher 
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FAX #: (602) 246-7805 


Order Line—1-800-421-3135 (Ext. 100) Servicing our PC buyers with 
Order Status and low pricing and technical 
Technical Support experience since 1979. 
602-246-2222 


Fee + 


— HARDWARE — 


NOW AVAILABLE Hard Cards 


MICROSOFT MACH 20 .........$287 PiuaHardcard20MB .. .. 
MICROSOFT WINDOWS 366 .....$110 Plua Hardcard 40 MB 


ajliors 


FREE SOFTWARE! 


Purchase over $100 and recelve one of these diaks absolutely FREE! Purchases 

over $250 get two ie disks, over $400 get three, or get ell four disks when your 

purchase le over $500 Hard cies 

1) MIXED BAG. 2) PC-WRITE. 3) FONT-SET. 4) ABC-LIST. Minisenbe 20MB 
Seagate 20 MB w/Cont 
Seagata30MBw/Cont... ... 


Princeton HX 12E .. 
Princeton Max 12 
Samsung TTL Ambar wait 
Samaung Color wilt. 


Seagate ST 125 wiCont 
Seagate ST 138 w/Cont... 
Saagata ST 281-2 


Printers 


Accessories AST 286 Premium or 
386 Premium 


Computers 
RT enhanced styla keyboard, para.el, Keyboards 
serial and clock, 1.2 MB floppy disk Keytronics KB101-1 
Griva, 7 expansion slots, DOS 3.3 & Keytronics 151. 
Basic KaytronicaSi53. ... 
AvailableNow.... 000... Call NTC Enhanced 101. 


SPECIAL 


AST-EPSON SYSTEM 


CITIZEN 












EGA Boards Incredible Values 


Ganius Mouse . 349 
ATIVIP ...... b = Monochrome Board wiprinter port 
(Similar to Harculaa Graphics). 59 
Data Copy Microfax Board .... . Call 
Amdak CD Laser Drive Call 





Paradise VGA Piua ..... : 
Paradise VGA Proft 
Zenith VGA .. 





Logitech .. 
Microsoft Buaw/Paintbruah 


EGA Neat Oplivobaa eos oe Laser Printers 


AMDEK 722.00... 02200005 Optimouse w/DPG ..... Heb meen . 
Casper Re | le eee ee ne | aie lege Snr, 2 
Mitsubishi Diamond Se Okidata Laser 6 .. 


AST Turbo PS ..... 
NEC - Multisync Il Pach 


COMPUTERS 





So-Frecaeees 
60287 (Intal) .. x 


Laptop Portable ‘ 
c P t Floppy Drives ae 0287.6 (Intel) 
Omputers TeecSY' 360K... $09 oe hv ce 8028710 .. 
NEC Multispeed EL-2 Toshiba 34"144MB 149 a= 8038720... ae 
ToshibaT1000 .......-. . : $8 Toshiba 34" 720K.. |. we 8087-2 (Intel) |. 
Zenith Z183,20MB . 4 Other Famous Granda Tou pice . Gare. -d 8087 (Intal) .. 





+ Shipping on most software ts $5.00 


oAZ * Allretums are subject to our approval. 
a hig se + There will be a 20% restock fee on all returns. 
« Personal/company check allow 14 days to clear. 
+ We accept Purchase Orders from authorized Institutions * Sorry, no refunds on open software, due to copyright laws. 


for 3.5% more than cash price. (Please call first.) 








All Available On Our Everyday 
Products Prices 


1-800-421-3135 





THIS MONTH’S SPECIAL 
MICROSOFT PC Excel 
SPECIAL $272.50 


We Cater to the First Time Buyer 
Call our friendly technical service 


(602) 246-2222 
— SOFTWARE -— 


aie bit) 
Dac Easy Acct . 
Dac Easy Light .. 
Dac Easy Payroll 
Ootiars & Sense .. 
In House Accountent . z 
Managing Your Money 4.0... .. . 117 
Peachtree Business Accounting 149 


Communication 


Programs 
Brooklyn Bridge Universal $75 
Carton Copy Plus . - 108 
Crosstalk Xvt... - 89 
CrosstalkMK@... .. . vee 110 
PC Anywherelll... 00... 6 

oe 84 
oe ties , 140 
Smartcom ill. - Call 


Data Base 


Managers 
Chipper . 
Condor3 
DataPertect . 
OBase Iti Plua 
O8-XL Diamond 


Powerbase 


Quicksilver Diamond 
Revelation Advanced . 


Reftax 


Desktop Fublebing. 


Pagemaker Ver. 3.0.. 
Perfect 


Pagel 
PFS: First Publisher 2 0 . . 
Ventura Publisher 


Diskettes 


Bornouti cart. 10 MB 

Bermoulll cart 20 MB 
MaxellSY%"OS/HD . . 

Maxell 5%" OS/DD. . é z) 
3M5v° DS/HD............... ‘ 
3M5%" OS/DD.... cme owe 
3M 600A Data Tapes ......... 4 





+ All Prices are subject to change 

+ Sorry, no COD orders. 

Minimum phone order $50.00 

« We do not guarantee compatibility. 


Educational 
Microsoft Leerming DOS §25 
Turbo Tutor IV . 64 
Typing Tutor IV . 


Entertainment 
Chuck Yeager Flight Simitr 
F15-Strike Eagle. i 
Hacker II. 

Kinga Quest ot 
Jet 


Microsoft Flight Simulator 3.0. 
Scenary Disk 1-7 . 5 
Silant Servics 

Star Flight 

‘Sub Battle 


Graphics 
BosingGraphics. .. . . 
Chartmaster .. .. 


fasy 
Energraphics 22. 
GanencCad. 


Desktop Publisher Graphics 


Integrated 
Ability eee. 
avin Plus ‘ 


Smart Software 
Symphony . . 


eel ag 
LatticaC Compiler .. 
Microsolt C Compiler Var §. 1. 
Microsoft Fortran Ver. 4.1 : 
Microsofl Macro Assembler §.1 . 





Phone Hours: Monday thru Friday 6:30 a.m.-9:00 p.m. MST 
Saturday 9am-5pm MST. 


Fanelli 


Microsoft Quick Basic 
MicrosoftQuickC . .. 

Ayan McFarlan Fortran 

Ayan McFarlanCobol ... . 
Turbo Basic 0 eee re eee 
Turbo C . 

Turbo Pascal . : 

Turbo Prolog. i 

Turbo Prolog Toolbox . 


Word Perlect Modules. . 


Project ial gi 
MicrosoltProject 
Super Project Plus . 
Timaline Pro Ver 30 
Total Havard Manager 


Microsott Windowa386. .... 
Norton Advanced... 
Core Fast. 
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Utilities 
Norton Commander .. 
Norton Uliities. .. .. 
Numericat Methoda 


Rightwriter : ‘ 
Sidakick Plus... 
Sidew: 


SOS ei eee 
Super Key 


Word Proceesiia 


We Also Feature 
Microsoft 
Software for the 
Macintosh 


Call For 
Items Not 
Listed. 








2727 W. Glendale Ave. 
Phoenix, AZ 85051 


1-800-421-3135 





No Charge for MasterCard or Visa 








Software 


Word Processing/ 

Desktop Pubiishing 

Byline $ 199 
Microsoft Word $ 229 
Multimate Advantege-Il $ 279 


Lotus Manuscript $ 339 
Office Writer/Speller $249 
Pagemaker 3.0 $569 
PFS: Prof Write $119 


Pubiisher’s Type Foundry $ 259 


Ventura Publishar $519 
Word Pertact 5.0 $ 195 
Wordstar Pro 5.0 $ 199 
Wordster 2000 + 3.0 $ 229 
Xywrite Il + $ 229 
Detebese Systems 
Clipper $ 389 
DBase III Plus $ 369 
Date Partect $ 269 
DBase IV $Cell 
Foxbase + $ 199 
Peradox 2 $ 429 
PFS: Prof File $ 149 
Q&A $ 209 
R Besa for DOS $479 
RapidFila $ 199 
Reflex $ 99 
Omnis Quartz $ 469 
Spreadsheeta/ 
Integreted Packeges 
Javelin + $ 169 
Lotus 1-2-3 $ 309 
Lotus Hai $ 49 
Microsoft Excell $319 
Microsoft Works $ 139 
Plen Perfect $179 
Quattro $ 129 
Smart System $ 449 
SuperCelc 4 $ 289 
Symphony $ 495 
Communicetions 
Carbon Copy + $119 
Crosstalk XVI $ 99 
Crosstelk MK 4 $ 125 
Relay Gold $ 149 
Smarterm (Persoft) $Call 
Smertcom III $149 
Stetistics 
SPSS/PC + $ 699 
Statgraphics 2.6 $ 479 
Systet 4.0/ $ 499 
W/Grephics $649 
Desktop Environments 
MS Windows $ 69 
Sidekick Plus $129 


Celebrating 5 Years of Excellence 


1-800-221-1260 ; 


Cuatomer Service Hours: $ AM— 
In New York State call (718) 438-6057 


3 FREE SHIPPING 
‘on ail orders over $1,000.00, credit card orders and prepaid orders. 





ow © Al retums require 
e 


larceny ei ee accepted from quaired 
personal or company check—altow two weeks to clear * via UPS surtace—add $5 00 per item, 


Above & beyond 
the call. 


Grephics 

Boeing Greph 

Chartmaster 

Dasign CAD 

Diegreph 

Diagram Mester 

Freelence Plus 

Harvard Graphics 

MS Chart 

PC Paintbrush Ptus 

Picture Parfect 

Presentation Pek 

Publishars Peintbrush 

Signmester 

Project Menegement 

Harvard Total 
Project Menager II 

Microsoft Projact 4.0 

Superproject Plus 

Timeline 3.0 

Lengueges/Utilitles 

Fastbeck + 

Lattica C 

Norton Advenced 

Microsoft C 

Maca Utilities 

MS Fortran 4.0 

Quick Besic/Quick C 

Turbo Basic/Turbo C 

Turbo Pescal 

Accounting 

AccPec BPI 

Great Plains 

Peachtree Comp II 


$ 219 
$ 219 
$ 159 
$ 259 
$ 199 
$ 329 
$ 279 
$ 269 
$ 89 
$ 199 
$349 
$ 159 
$ 139 


$ 369 


Hardware* 
Computers 
AST Premium 286 $ Call 
Samsung $ Cell 
Sherp PC4502-A $1175 
Toshibe 3100/20 + $ Cell 
Muitifunction Boerds 
AST Adventega 

Premium (512K) $ 309 
AST 6 Pek Plus (64K) $ 129 
AST Premium (258K) $ 219 
AST Rampege 286 $ 419 
Evarex RAM 4000 $ 299 
Inboard 386AT $1050 
Inboard 386 PC $ 750 
Intel AboveBoard $ Cell 
Dispiey Boerds 
ATI EGA Wonder + $ 199 
Hercules Network 

Cerd Plus W/Tops $349 
Peradise VGA Plus $ 259 
Modems 
Hayes 1200/1200B $ 299 
Hayes 2400/2400B $ 449 
US Robotics 1200B $ 109 
US Robotics 2400B $ 189 
Ventel 2400/2400B $ 389 
Vental 2400/2-PS2 $ 299 
Networking 
Arcnet Board $ 149 


Novell Adv.Netware 286 $1499 
Novell ELS $ 399 
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ATTENTION 
CORPORATE BUYERS!! 


Join over 1000 major corporations and institutions who have 
selected SOFTLINE as their primary vendor. Here's why" 


© Wida Salectlon—We carry over 1000 “corporate” titles We 
will assist you to source those ditficult requests 


© Low Prica Our motto has always been “Sample our Service, 
Prica shali never be an issue” 


© Faat Dalivary For those last minute rush orders, we offer 
convenient overnight delivery. 


a P.0.'a, of Coursall We accept purchese orders from 
quelitied organizations Ask about our customized 
purchasing programa for volume buyers 


ATTENTION 
INTERNATIONAL BUYERS! 


We process export orders to thousands ot compenies 
worldwide Convenient TELEX and FAX tacilities available 


Contect. Fay Chayna, Intl. Sales Manager. 


5 PM, Mon.—Fri. 


Emuletion Boards 


AST 5251-11 + $ 829 
Irma/2 PCA/MCA $ 725 
Quedrem Meinlink IV W/ 

Softwere $ 399 
Monitors 
Amdek 210A $ 99 
NEC MultiSync I $ 649 
Princeton HX-12 + $ 439 
Princeton MAX-12E $ 149 
Samsung Color $ 229 
Printers/Plotters 
Epson FX-286E $ 499 
Epson LQ1050 $ 779 
HP 7475A $1499 
HP Laserjet li $1750 
LQ-500 $ Call 
NEC 3550 $ 789 
NEC P2200 $ 369 
Okidata 320 $ 375 
Okidete 321 $ 519 
Okideta 393 $1050 
Okidete 293E $ 875 
Panasonic $ Call 
Tha Complete Hand 

Scanner $ 189 
Toshiba P321SL $ 549 
Toshiba P341SL $ 749 
Toshiba P351M2 $ 999 
Mess Storege/Beckup 
Bernoulli Il Duel $1799 
Irwin Tape Drives $ Cell 


Mountein 40MB Int Tape$ 389 
Plua HardCard 20MB = $ 519 
Plua HerdCard 40MB_=s$_719 


Seegete ST251-1 $ 529 
Seagate ST 225 W/int $ 289 
Seagete ST238 W/int $ 319 
Sysgen Bridge $ 299 
Input Devices 
Keytronics KB 101 $ 109 
Logitech Hi-res Mousa $ 99 
Logitech M8 Mouse W/ 
Paintshow $ 
Microsoft Mouse $ 
PC Mouse w/Paint $ 
Accessories 
Curtis Ruby $ 59 
DataShietd S-100 $ 69 
Logical Connection $329 
Mesterpiece Plus $ 125 
256K Rem Sat $Cell 
8087 Math Chip $119 


80287-8/80287-10 $289/$339 
80387-16/80387-20 $529/$775 
*CALL FOR SHIPPING COST 


1333 60th Street 
Brooklyn, NY 11219 
TELEX 627-30170 or 910-240-3918 
FAX (718) 438-2315 
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@ STEPHEN MANES 


COMPUTER LIB: 
BLAST FROM 
THE PAST 


Ted Nelson’ s iconoclastic book provides a welcome antidote to eighties complacency— 
perhaps because it was written nearly 15 years ago. 





s more and more ties appear 
around formerly T-shirted necks 


the end of Computer Lib in the middle of | 
the book, you flip it over and read Dream | 


couple of anchors at both ends—a screed 
about how lousy computers are and a 


in a society in which business and 
financial success have become the only 
goals worth mentioning, it’s probably to 
be expected that the most interesting com- 
puter software to have crossed my desk in 
the last 6 months is, in fact, a book—much 
of which was originally published in 1974, 
Ted Nelson’s Computer Lib/Dream Ma- 
chines (Tempus Books/Microsoft Press, 
$18.95) is the kind of book that grabs you 
by the neck and shakes you awake. 

Nelson is the man who invented and 
promoted hypertext (in part via this tome) | 
and has recently been, as he charmingly | 
admits, ‘promoted from Lunatic to Vi- | 
sionary.”’ His cranky, funny, snide, pas- 
sionate blast from the past (with copious 
doses of the present and future) makes ev- 
erything else you read about computers 
seem utterly flaccid. While denizens of 
Planet Reagan complacently mutter plati- 
tudes about multitasking and connectivity, 
this recycled flower-powerist bursts into 
the room hollering in capital letters that 
‘*°COMPUTERS ARE JUST AS OP- 
PRESSIVE AS BEFORE, BUT SMALL- 
ER AND CHEAPER AND MORE 
WIDESPREAD.” The effect is bracing. 

As you might expect from the father of 
hypertext, this book is not meant to be read 
Straight through. It’s a direct countercul- 
tural descendant of the Whole Earth Cata- | 
log, complete with ugly format, digres- | 
sions, sidebars on every page, and internal | 
cross-references at every tum. It also uses 
a hoary science fiction and porn format | 
known as the two-in-one: when you get to | 





Machines. 

To further complicate matters, material 
from the original edition appears in normal 
type, and newly added stuff in italics, cre- 
ating a weird but highly edifying back-to- 
the-future effect. One instant you're look- 
ing at computers from the perspective of 
nearly 15 years ago; the next you're read- 
ing Nelson’s current comments and opin- 
ions, This collision of the quaint with the 
new produces unexpected enlightenment. 
As Nelson points out, much of his original 
text is outdated only in the specifics, we're 
still stuck with many lame traditions and 
conventions from computing’s Dark 
Ages. 


LINEAR? NO WAY! Linear organiza- 


tion? Hypertext won’t have it, and neither 
will Nelson. The book’s setup is about as 
logical as a shopping mall. There are a 








dream of how much better they could 
be—but as you wander down the corri- 
dors, you can browse through an almost 
infinite range of items relating to comput- 
ers and their history. 

On one page Nelson will rave about 
some wacky summet-of-love electronic 
orgasmotron that later proved to be a pure 
phony; a couple of pages later he’ Il be deep 
into the history of commercial robots, in- 
cluding the ones that used to provide enter- 
tainment at Chuck E, Cheese's pizza es- 
tablishments. One minute you'll be 
reading about computer mischief; the next, 
you'll be perusing pithy remarks about the 
fictitious nature of business plans. 

Nelson’s long rumination on the history 
and motives of IBM (whose ‘‘fall"’ he con- 
tinues to predict, with considerable persua- 
siveness) is one of those models of histori- 
cal clearheadedness that so rarely find their 
way into print. It’s like sitting down at a 
bar with somebody who says, ‘‘Forget all 
the mealymouthed garbage you’ve heard: 
Pll tell you what’s really going on!"’ and 
then goes off on a well-documented rant 
for the next hour. It may not all be exactly 
as told, but as an antidote to the official 
gloss it certainly is refreshing. Nelson also 
includes capsule histories of most of the 


_computer companies and languages | 
you've heard of—and many that have 


gone the way of ALGOL. 


FORCE AND RANGE Most remarkable 
about this book is the sheer force and range 
of Nelson’s interests. He cares deeply 
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about people who use computers and sim- 
ply refuses to abandon them to the whims 
of computer makers. 

With the paranoia of a true child of the 
sixties, Nelson basically distrusts organi- 


Introductory Price 
99.95 


Sizes For All 
Popuiar Models 


VIEWPOINTS 


zations, be they governmental or corpo- 
rate. His noble concer for textual integri- 
ty—making sure that what you write isn’t 
later emended in your name by some face- 
less government or corporate bureau- 


The Computer Case That Carries 
More,....and More,.... and More! 


More inside: 


Keep all your business essentiels in one cese. Pockets for 


disks, calendars, pens, business cards, documents. A velcro adjusted 
partition mekes room for cables, battery packs, evan smail printers. 


More Outside: 


Zippered Hidden Pocket doubles room and usefulness. 


Carry extra hardware (IT’S PADDED) or even overnight essentials. When 
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crat—brings up a nasty issue rarely men- 
tioned elsewhere. His long discussion of 
the nature of electronic encryption and the 
repression of public discussion about 
it—including speculation about the possi- 
bility that the much-touted DES encryp- 
tion method may not be truly secure from 
snoops—introduces another topic that 
simply doesn't get aired in today’s any- 
thing-for-a-buck atmosphere. 


HEALTHY SKEPTICISM = Unfortu- 
nately, the healthy skepticism Nelson 
brings to most shibboleths does not extend 
to his own. Every time Nelson refers to 
one of his own personal inventions, pride, 
egotism, and arrogance end up utterly dis- 
abling his otherwise well-tuned manure 
detector. 

When it comes to hypertext, his person- 
al religion, Nelson's otherwise highly 
charged prose turns to sludge. As he tries 
to explain his Xanadu project—the Grand 
Unified Theory of Hypertext, 27 years in 
the making, replete with ‘‘xanalogical 
storage" and ‘“‘links’’ and the ‘‘parallel 
textface’’—your eyes begin to fog. Or 
maybe I've got glaucoma: savvy Autodesk 
just poured a pile of its cash into Nelson’s 
Xanadu scheme. 

As with many visionaries, Nelson is 
better at principles and proposals than at 
implementations. The book's ‘‘user inter- 
face”’ is Exhibit A. Since each half begins 
with page | and is numbered consecutively 
thereafter, Nelson came up with a special 
cross-referencing scheme, preceding ’all 
page references to the Dream Machine’s 
side with the letters DM and all references 
to the Computer Lib side with nothing at 
all. Since the book virtually demands 
browsing rather than straight-through 
reading, this is precisely the kind of coun- 
terintuitive **you-have-to-think-twice’’ 
solution Nelson inveighs against so often 
throughout the book. With unerring regu- 
larity, you end up in the wrong place, utter 
a volley of oaths, and have to flip the book 
over to try again. 

But the book’s worst flaw is its lack of 
both an index and a table of contents. From 
a fellow who touts his Xanadu system as a 
‘“‘data management system for handling 
extremely complex data in huge files,”’ 
these omissions poke a big hole in what's 
otherwise a veritable Pleasure Dome. [i 
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so Save a Bundle 
“On Our New Bundle. 





| lot of accounting software 
LY A. companies will try to tell you 
their product does more than just 
accounting. So even though you can 
get Peachtree Complete™ Il —the 
most complete accounting software — 
fora lightweight $199, we won't tell 
you that it’s more than an accounting 
package. Just that it’s the most 
accounting power you can get for 
your software dollar, 

Now we've bundled Peachtree 
Complete Il and Peachtree Data 
Query™ II together, and cut the price 
$100. So you're not only getting full- 
featured accounting, you're also get- 
ting custom reporting and analysis. 
Peachtree's ‘Double Bonus Bundie” 
gives you two first-rate software 
packages for one low price — Peachtree 
Complete Il, The Business Accounting 
System and Peachtree Data Query I, 
the Custom Reporting Tool for Peach- 
tree Complete I, both for only $298. 
And that’s the best deal around. 

Still Just $199 Complete. We will continue to tell you that Peachtree 
Complete Il offers the most powerful accounting software you can buy at 
virtually any price. Designed and sold as a $5,000 accounting system, the 
latest version of Complete II represents a vastly expanded and improved 
product, yet sells for an incredibly reduced price of just $199. With that kind 
of value, and more than 250,000 satisfied users, our record speaks for Itself. 

Peachtree Complete Il is a comprehensive accounting system developed 
to meet the needs of small- to medium- 











Compare Feature for Feature 


the best deal on the best accounting 
software, why not get an even better 
bargain? Extend the power of your 
Most advanced custom reporting and 
analysis with PDQ I, and when you 
buy both, save $100! 

PDQ 1 lets you turn raw figures 
into highly sophisticated reports, 
allowing you full access to the impor- 
tant accounting data in your Peachtree 
Complete Il files. From the simplest 
mailin ing Wbsts to the most detailed 
budget analyses, Peachtree Data Query 
Il opens up the potential of your 
computerized accounting, with no risk 
to your files, and no re-keying of 
accounting data, 

And now, PDQ is easier than ever 
to use, with all new user instructions 
and on-line practice sessions that lead 
you through the system and build 
confidence as you go. 

Choose from PDQ's own pre- 
defined reports, design your own (and 
store the formats for future use), even export data to popular applications 
like dBASE II® and Lotus 1-2-3® PDQ’s simple, clear approach to report 
writing allows maximum control and flexibility. You can begin creating 
reports with PDQ in just minutes. And as you continue using it, PDQ can 
perform highly complex, intricate analyses. 

Save a Bundle When You Buy Both, We think using PDQ to make 
Peachtree Complete [I more than an accounting system makes good busi- 
ness sense. So we bundied them 
together and made it well worth your 
while. For a limited time, Peachtree’s 








size businesses. It comes with eight 
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“Double Bonus Bundle” is available 
for just $298. That's two regularly- 
priced $199 packages for one low 


price, and that's a savings of $100. 
The “Double Bonus Bundle” is a 


limited-time offer, so call today! 
And of course, if all you need Is 
the best accounting package your 





© Supports average, fest purchased snd standard 


innovations, like full-color scrolling 
reference tables, pop-up windows, 
and short-cut keyed menus. We've 
increased numeric capacities as high as $999,999,999.99 in key areas, 
added Service Invoicing, included Range Printing, and expanded to allow 
an unlimited number of companies. 

Error handling is quick and easy, with plain English messages and sug- 
gestions. Context-sensitive Smart HELP is on-line, all the time. And as 
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aiways, Peachtree Complete {I comes with the most thorough documentation 
—a separate quick-start Installation Guide, Accounting Primer, seven- 
volume Reference Library, and extensive on-line tutorials on each module — 
all at no extra charge. 

Save Even More on Peach 
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© Processes up to 3,900 employees. 


And Many Moret money can buy, Peachtree Complete Il 


by itself is still only $199. 

ney Back Guarantee. As with 
all our products, we stand behind Peachtree Complete II and PDQ II with a 
toll-free hotline for technical support ($1 per minute, $20 minimum on 
your credit card). And both are covered with a 30-day money-back 
guarantee when you buy directly from Peachtree. if for any reason you're 
not satisfied, you can return the product within 30 days for a prompt 
refund. That's the Peachtree Software promise. (A $25 restocking fee applies 
to all returns.) 

Hardware Specifications: Requires PC/MS-DOS version 2 0 or higher with 384K of usable 
memory (512K required with DOS 3 3) and a minimum 10 MB hard disk For use with the 
IBM® PC, PC XT, PC AT, Personal System/2™ and compatibles 34” media optionally available. 
Not copy protected. 





To Order by Mail Add $12.50 Shipping and Handling* 
(In Georgia add applicable sales tax.) 
*Call for international rates. 
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Introducing REMOTE? 
It’s never been so easy to do so 
much in distant PC operation. 


Until now, to have this kind of flexibility and control 
over a host PC, you'd have to be in the same room. 

Now you can do the job you need to do from 
thousands of miles away. Use the distant PC’s applications 
and data. Transfer files. Print out the results wherever you 
want them. 

REMOTE: the new remote control program from the 
makers of CROSSTALK, brings you flexibility that begins 
the moment you see it on the shelf. It comes in two parts- 
R2HOST and R2CALL-~available together or separately. You 
can create any combination by purchasing exactly what 
you need. For systems support or training, you might want 
a single call program and multiple hosts. A sales organiza- 
tion might want a single host and multiple call units. 


~~ . 


- 
The Farther Away You Gety.. 


the Better We Look. 


~ 


——— 


Give Yourself More Potential. Together, R2CALL and 
R2HOST provide exact mapping of the host keyboard, fast 
“anytime” file transfers, remote printer redirection, CGA 
color graphics, and an error-checked, data-compressed 
link even with conventional modems. 

But you aren’t limited to calling the host with R2CALL. 
You can call in using any PC and CROSSTALK Mk. 4 and 
enjoy most of the same benefits. You can even call R2HOST 
with other communications packages, or any terminal 
with a modem. 


You've Got All The Answers. REMOTE’ offers a selec- 
tion of answering modes for about any need you can think 
of. In “Restart” mode, the R2HOST will take a call and 
respond to it automatically, then re-boot and wait for the 
next call. In “Manual” mode, R2HOST accepts a call at 
the host operator's request, then keeps both host and call 
keyboards live, for co-computing, training, or trouble- 
shooting. In “Always Ready” mode, REMOTE” allows you 
to call in and monitor the progress of an ongoing program, 
make changes in it, then continue it after you hang up. 


Fast “Anytime” File Transfers. You can transfer files at 
any time, even while an application program is running on 








the host PC. Using both R2CALL and R2UOST, you can take 
advantage of the speed and power of our DART proprietary 
protocol-redundant file skipping, partial file recovery, and 
full “directory-to-directory” transfers. Choose the files 
you wish to download from a half-screen directory of the 
host files. (REMOTE” also supports CROSSTALK, XMODEM, 
and YMODEM protocols.) 


Automate Repetitive Tasks. Many tasks can be repeated 
without user intervention-placing the call, logging in, trans- 
ferring files, initiating an application, and disconnecting. 


Call-Back Convenience. The host PC can call the off-site 
user back at a predetermined number, for security or bill- 
ing of long-distance calls to the host. 


Password Security. Each user has a unique name and 
password assigned by the system manager and stored in 
an encrypted file. 
Phone Book. R2CALL uses a “phone book” of names, 
numbers, and passwords for up to 2,000 host systems. 
Calls can be made simply by menu selection or specifying 
the host name when starting R2CALL. 
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Help System. Both R2HOST and R2CALL contain an 
integrated, context-sensitive help system. 


And More...REMOTE’ also gives you LAN access, and 
mainframe access through a host PC with IRMA installed. 
It has a “chat window” for conversation between host and 
caller. It supports most common terminals and virtually 
all auto-dial intelligent modems. It requires host memory 
of only 36K monochrome, 48K color. 

In short, REMOTE’ gives you a lot more to work with 
and a lot less to worry about. 

Anytime you need to do a job from a distance, discover 
the closest thing to the perfect program. Ask your dealer 
about REMOTE: Or write for details. 


CROSSTALK COMMUNICATIONS/1000 Holcomb Woods Parkway, 
Roswell, Georgia 30076/(800) 241-6393 
A Division of Digital Communications Associ: 





Inc 
Com 






REMOTE R216 ALL and IRMA are trademarks of Digital unicaltons Associates, Inc CROSSTALK 
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If you’ ve been waiting around for a top performance, 
virtually zero wait state graphics card, here’s some news you 
can't afford to take lightly. 

Our new display adapters, FastWrite VGA and V-RAM VGA, 
are simply the fastest VGA cards available, on earth or off. They elimi- 
nate the usual graphics card“bottleneck;’and that means increased speed 
and performance from a standard PC that’s 
even better than a brand-new PS/2. Not tomen- 
tion resolution above and beyond standard 
VGA—all the way up to 1024 x 768. V.RAM VGA $799 


The following are registered and unregestered trademarks of the companies listed: FastWrite VGA, V-RAM VGA, Video Seven Inc ; PS/2, 


You don’t have to wait r 
for complete compatibility, 
either. Not only are both 
FastWrite VGA and V-RAM ses lila 
VGA 100% register level compatible but they're the only 
VGA cards that are form-factor compatible. They have the 
same daughter card connectors as the IBM PS/2 Display 
Adapter to accommodate hardware add-ons in the future. 
There's more. Once you buy a Video Seven Display 
Adapter, we won't leave you hanging. You get free tech- 





nical support, guaranteed VGA compatibility and a full 
five year warranty. All for a very down-to-earth price. 

So don't wait another nanosecond. Visit your favorite 
dealer and find out more about FastWrite VGA and 
V-RAM VGA. Then get a grip. Because once you see 
what they can do, you’re going to be walking on air. 


VIDEOWSEVEN 


Video Seven Inc., 46335 Landing Parkway, Fremont, CA 94538, (415) 656-7800 
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Display Adapter, International Busmess Machines Corporation; Vanable frequency monitor required for greater than 640 x 35U resolution. Video Seven reserves the nght to change specifications without notice. 
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More and more 
programmers are 
championing this well- 
designed danguage for its 
efficiency and flexibility— 

_ only 10 years after its 
debut as a high-level 
substitute for 7 

ae . assembly language. 


C IS HOT THESE DAYS. ASK PRO- a language that made its way out of Bell 
fessional software developers which lan- Labs a mere 10 years ago. ‘ 
guage they use for PC applications and C’s popularity has not yet peaked; as 
the answer will almost invariably be: “C_ we move into the 1990s, it’s likely to be- 
with some assembly language subrou- come even more pervasive. Since C is 
tines.” Ask PC Magazine’s program- suited for writing applications that run 
ming readers which language they are under the OS/2 Presentation Manager, it 
most interested in, and C leads by appears that C will be, at least initially, 
:far—though it is not yet the language the most common language used for the 
that most are using. And when PC Mag- _ next generation of PC software. 
azine began the research for our survey 
of C compilers and interpreters, an ass BEGINNINGS C was invented by 
tonishing 17 packages turned up, many Dennis Ritchie at AT&T Bell Laborato- 
more than are available for Pascal, BA- __ ries in the early 1970s. Why is it called 


SIC, COBOL, or FORTRAN. C? The answer is simple: it was derived 
That’s an impressive achievement for from an earlier language called B. 
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ws C LANGUAGE 


C was used internally at Bell Labs at 
first and only gradually made its way into 
the rest of the world. One important step 
was the publication, in 1978, of The C 
Programming Language, a 228-page tuto- 
rial, language description, and reference 
manual coauthored by Brian W. Ker- 
nighan and Dennis M. Ritchie. Fondly 
known among C programmers as K&R, 
this book was the authority on C for many 
years, even as the language evolved and 
changed. K&R has only recently been re- 
vised to reflect these changes (see the side- 
bar ‘‘The Classic C Tutor, Revised’’). 

Some programming languages—most 
notably Pascal and APL—were not de- 
signed specifically for programming, 
strange as that may seem. Niklaus Wirth, 
for example, developed Pascal in 1968 for 
teaching his students about proper pro- 
gram structure. The first Pascal compiler 
was written a couple of years later. 

C, on the other hand, was created for 
real-life programming. The language has a 
block structure much like that of earlier 
languages such as Algol, Pascal, and 
PL/1. Yet programs written in C are often 
more concise and more efficient than those 
in other languages. C was designed to be 
efficiently compiled by relatively simple 
compilers. This fact, along with C’s flexi- 
bility, allows C to be an adequate substi- 
tute for assembly language. 

One of C’s first big jobs was the Unix 
operating system. Most operating systems 
(DOS for example) are written in assembly 
language and are therefore closely tied to 
the machine for which the operating sys- 
tem was designed. About 95 percent of 
Unix is written in C, as are most Unix utili- 
ties and applications. This has allowed 
versions of Unix to be adapted to many dif- 
ferent computers. 


LOW LEVEL, HIGH LEVEL Pro- 
gramming languages are often categorized 
as ‘‘low level” or “high level.”” Assembly 
language, for instance, is considered low 
level because it translates directly into the 
machine code that the computer’s proces- 
sor reads and interprets. 


All other languages are high-level lan- 


guages; a compiler (or interpreter) must 
read the program and translate it into ma- 
chine code. One statement in a high-level 
language often translates into several as- 











sembly language statements. 

But some high-level languages are 
higher than others—it depends on the ex- 
tent to which the programmer is insulated 
from the workings of the computer. C is 
often categorized as one of the lowest of 
the high-level languages; some program- 
mers have even termed it a high-level as- 
sembly language. C seems to straddle the 
low-level/high-level dichotomy and bald- 
ly proclaim: “*I am both.”’ 

Programming languages must achieve 
increasingly higher levels to serve as the 
basis for increasingly sophisticated appli- 
cations. Five or 10 years ago, virtually all 
applications for small computers were 


Created for real-life 
programming, C was 
designed to be 


efficiently compiled 
by relatively simple . 


compilers. 





written in assembly language, so the move 
to a high-level language like C is a natural 
one. But why the lowest of the high-level 
languages? I think, partly, it’s because 
programmers with a background in assem- 
bly language are very demanding of high- 
level languages. Most high-level lan- 
guages have inherent restrictions that 
constrain the programmer, and the pro- 
grammer ends up spending an inordinate 


amount of time searching for ways around | 


the language’s limitations. 

Incontrast, C is liberating. The flexibil- 
ity of the language makes it easy to dupli- 
cate many assembly language functions, 
while programs can be written in less time 
in more understandable and maintainable 


_ code. And C translates into assembly lan- 


guage in a relatively straightforward man- 
ner without too many surprises. Because C 
is capable of relatively low-level opera- 
tions, C programs can achieve levels of 
speed and efficiency comparable to assem- 
bly language programs. 





THE FUNDAMENTALS In under- 
standing C, it’s helpful to know what Den- 
nis Ritchie had in mind when he designed 
the language. In the preface to the first edi- 
tion of The C Programming Language, 
Kernighan and Ritchie wrote: 

Cis a general-purpose programming 
language which features economy 
of expression, modem control flow 
and data structures, and a rich set of 
operators. C is not a ‘‘very high-lev- 
el’’ language, nor a ‘‘big’’ one, and 
is not specialized to any particular 
area of application. But its absence 
of restrictions and its generality 
make it more convenient and effec- 
tive for many tasks than supposedly 
more powerful languages. 

This doesn’t quite sound like the won- 
derful language that C programmers rave 
about, but let’s examine some of the Jan- 
guage’s characteristics. 

At first encounter, C seems like a rather 
conventional block-structured language. It 
has a collection of control flow statements, 
for instance, that are similar to those in oth- 
er languages, such as Pascal: The if and 
else statements test a condition to deter- 
mine whether a statement or a group of 
statements should be executed. The 
switch and case statements are a fancier 
version of the if statement, where the de- 
cision making is based on the comparison 
of an expression with a collection of con- 
stants. The for, while, and do state- 
ments are all forms of loops. They execute 
a statement or block of statements repeat- 
edly until a condition is met. C also has a 
goto statement, but it’s not needed for 
Most purposes. 

AC program is built out of functions, 
with one function (always called main) as 
the entry point to the program. Functions 
can call other functions (or themselves), 
passing arguments to the functions and 
getting values back. 

Most of C’s data types are also fairly 
standard. These data types include char 
(characters and character strings), int (in- 
tegers), short (short integers), long 
(long integers), float (single-precision 
floating point), and double (double-pre- 
cision floating point). C supports arrays (a 
collection of data of the same type) and 
structures (a collection of data of different 
types). 
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A GUIDE TO C PROGRAMMING RESOURCES 


So you’ ve decided to take up C programming? You may 
find that choosing aC compiler is a lot easier than starting your C library. 


esponding to the increasing popu- 

larity of C, publishers engaged in 
cutthroat competition for shelf space 
have released a veritable tidal wave of 
books. Using the time-honored (and 
paraphrased) rule of thumb that 90 per- 
cent of everything is dreck, you might 
guess that most of these books have no 
obvious reason to exist other than market 
positioning. You'd be right. But here are 
some books in that other 10 percent that 
won't let you down. 

In the area of tutorials for C newcom- 
ers, the book of choice is Turbo C Pro- 
gramming for the IBM ($22.95; ISBN 0- 
672-2261-6) or its clone, Microsoft C 
Programming for the IBM, by Robert 
Lafore ($24.95; Howard K. Sams & 
Co., Indianapolis, Ind., © 1987; ISBN 
0-672-22614-6). 1 admire this book for 
its clear writing, practical approach, and 
well-designed example programs. 

if you prefer an interactive introduc- 
tion to C, check out The C Workshop, by 
Charles Pine (available for $69.95 plus 
shipping from Wordcraft, 3827 Penni- 
man Ave., Oakland, CA 94619, © 1987; 

| ISBN 0-917419-12-X). This combina- 
tion book and software package includes 
an integrated editor/compiler for small C 
programs with on-line help. 


Once you’ve worked through one of | 


these tutorials, you'll want to explore 
some more-advanced C programming 
techniques: 

Proficient C, by Augie Hansen 
($22.95; Microsoft Press, Redmond, 
Wash., © 1987; ISBN 1-55615-007-5), 
teaches good C programming practices 
with particular emphasis on the design of 
user interfaces. It includes source code 
for many useful utility programs. 


Kemighan and Ritchie assert that C is 
not a big language. C has only 32 reserved 
keywords, and I’ve already mentioned al- 
most half of them. In comparison, the lat- 





Turbo C ‘Memory-Resident Utilities, 
Screen 1/0, and Programming Tech- 
niques, by Al Stevens ($24.95; Manage- 
ment Info Source Press, Portland, Oreg., 
© 1987; ISBN 0-943518-35-0) stresses 
management of the display, data entry 
screens, and TSR (terminate-and-stay- 
resident) program tricks of the trade. 

System Software Tools, by Ted Big- 
gerstaff ($31 (hardcover), $19.95 (pa- 
perback);, Prentice-Hall, Englewood 
Cliffs, N.J., © 1986, ISBN 0-13- 
881764-2), is an advanced, wide-ranging 
book that deals with such topics as pro- 
cess management, multitasking, and se- 
rial communications. 

Two other books that definitely be- 
long on your C shelf are: 

Debugging C, by Robert Ward 
($19.95; Que Corp., Indianapolis, Ind. , 
© 1986; ISBN 0-88022-261-1), is a 
unique and valuable book on a sadly ne- 
glected subject. It explains how to find, 
fix, and prevent the most common C pro- 
gramming bugs, and at the same time 
teaches how C programs and their run- 
time libraries really work. 

Programming Windows, by PC Mag- 
azine columnist Charles Petzold ($34.95 
(hardcover), $24.95 (paperback); Micro- 
soft Press, Redmond, Wash., © 1988; 
ISBN 0-914845-91-8), is one of the most 
elegant programming books in print. 
Whether you are specifically interested 
in Windows or not, you can leam a lot 
from this book about writing maintain- 
able, well-documented C programs that 
do exactly what they are supposed to 
do—no more, no less. Along the way, 
you'll pick up a lot of interesting new 
concepts that apply to any multitasking, 
message-driven environment with point- 


est version of Microsoft QuickBASIC has 
over 200 reserved keywords. 

Although C is small, it has, as Ker- 
nighan and Ritchie describe it, a “‘rich set 








ing devices and a graphics interface. 

And our list of C resources wouldn’t 
be complete without the following holy 
books: 

The C Programming Language, sec- 
ond edition, by Brian W. Kernighan and 
Dennis M. Ritchie (Prentice-Hall, En- 
glewood Cliffs, N.J., © 1988; $40 
(cloth), ISBN 0-13-110370-9; $28 (pa- 
perback), ISBN 0-13-110362-8), is the 


| definitive book on C programming. It’s 
| dense with meaning; not too useful if 


you're just learning C, but a great settler 
of arguments because Dennis Ritchie de- 
signed the C language. Affectionately 
known as K&R to Unix/C hacker types. 

Bell System Technical Journal pub- 
lished two special issues (Vol. 57, No. 6, 
Part 2, July-August 1978, and Vol. 63, 
No. 8, Part 2, October 1984) that were 
devoted to articles by C and Unix 
founders, gurus, and mystics. Many in- 
teresting tidbits of history can be found 
here! Owing to popular demand, these 
two back issues have remained in print 
and are readily available at any good 
technical bookstore. 

C compiler vendors have rallied to 
“* ANSI C Compatibility’? as a new mar- 
keting weapon—remarkable since the 
ANSI C standard has not yet been ap- 
proved (as of this writing). But you can 
get the Draft Proposed American Na- 
tional Standard for Programming Lan- 
guage C to decide for yourself. It is avail- 
able for $65 from Global Engineering 
Documents, P. O. Box 19539, Irvine, 
CA 92714; (714) 261-1455. 
—Ray Duncan 


Ray Duncan is a contributing editor of 
PC Magazine. 


of operators’ —some 45 of them. These 
include the more-normal operators for 
arithmetic calculations (+, -, *, and/) and 
comparisons (< and >), and alsoa collec- 
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Current Major 


Programming Languages 






BUSINESS APPLICATIONS 


FORTRAN (1954) 


FORmufa TRANslator. Developed 
by an IBM feam headed by John 
Backus, FORTRAN was the first 
high-level language. Known as a 
scientific language because of its 
facility for number crunching, 


FORTRAN also has good array- 
handling teatures 


SCIENTIFIC APPLICATIONS 


SYSTEMS APPLICATIONS 





SPECIAL APPLICATIONS 












COmmon Business-Onented 
Language Developed by the 
Department of Defense, COBOL 
was fine-tuned by Capt. Grace 
Hopper of the US Navy COBOL 
1s one of the most widely 
implemented computer languages. 
If1S primarily known for business 
applications Highly structured but 
wordy, COBOL's syntax 1s 
English-like and intrinsically self- 
documenting 


ALGOL 58 (1958) 


ALGOnthmic Lenguage ALGOL 
58 was designed by a committee 
of members of the Association for 
Computing Machinery and 
European computer industry repre- 
sentatives. ALGOL 60 and ALGOL 


68 were later versions Useful for 
mathematical problem-solving, 
ALGOL was the first bfock-onented 
language 
















his overview identifies some of the major programming languages 

by primary application and publication date. Not every language 1s 
represented here, but those that are have either histoncal significance 
or an important application in the PC environment. For example, FOR- 
TRAN ts a high-level language used to create many scientific and 
engineering applications on PCs. FORTH has many dedicated 


RPG (1962) 


Report Program Generator. 
Created by IBM. RPG is generally 
Classitied as a nonprocedurat 
tanguage for producing business 
reports 


BASIC (1964) 


Beginner's All-purpose Symbolic 
fnstruction Code Developed at 
Dartmouth College by TE Kurtz 
and JG Kemeny, BASIC was 
created to teach students 
programming Features ot BASIC 
include array and stnng 
manipulation It 1s widely used on 
microcomputers and minicomput- 
ers for educational and business 
applications BASIC Is easy to 
understand and learn and 1s 
appropriate for solving small 
problems 





A Programming Language 
Developed by Kenneth fverson 
and used mainly in scientific 
appiications, APL 1s known for its 
scope, compactness, and facility 
with arrays APL has a highly 





specialized character set, which 
may be mapped to the keyboard. 





SNOBOL 4 (1963) 


LISf Processing. Created by John StriNg-Onented symBOlic 
McCarthy, LISP uses fhe dafa type Language Developed by David 
list as its basic element Many Farber, Ralph Gnswold, and Ivan 
artficial-intelligence applications Polonsky of Bell Labs, the current 
are wntten in LISP version of SNOBOL is stifl in use 
for text applications, including 
databases and editors. 
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followers who enjoy its extensibility, which allows a programmer to add MODULA-2 was brought to you by Niklaus Wirth, the creator of Pascal. 
data elements to its “dictionary.” SNOBOL's string-handling ability has Classifying a !anguage according to its generally accepted purpose 
made it the language of choice for creating certain types of databases does not preclude other applications. For example, there are 

and compilers. No one can get a degree in computer science without | databases written in FORTRAN, business applications in C, and many 


exposure to COBOL and its wordy but efficient structures. And 


ym, 
although many think of it as Pro- 
gramming Language 1. IBM 
created PL/1 to replece COBOL 
end FORTRAN, but this 
expectetion has not been fulfilled 


1 Named aftar the 17th-century 
methemeticien Blaise Pescal. 
Niklaus Wirth invented Pescal to 
teach his students the art of 
Programming. Pescal produces 
Structured programs, simpla to 

#| follow end meintain, end ts 

] extensively used on microcompu- 

ters. 


Should have been called “Fourth” 
(as In fourth generation), but the 
computer used by its developer. 
astronomer Cherles Moore, 
accepted only frve-character 
names. An object-oriented 
language originally created to 
control telescopes, FORTH's key 
ingrediant is the word. Words (like 


PROLOG (1970) 
atoms) may be strung together 


IBM System 34 and 36 applications in RPG.—Pamela J. Milland 


Nemed efter Ada Auguste, the 
] Countess of Lovelece, assistent to 
| Charles Babbage. Ade, based on 
4 Pascal, was created by e group of 


a 


_MODULA-2 (19 





programmers haaded by Jaan 


4 Ichbiah under contract for the US. 


Oepartment of Defense. it's used 
throughout the federal government 
for epplications beyond Its onginel 
purpose—weapons system 
tracking. 


The successor of @ language 
named B. Dennis Ritchia creeted 
C for the Unix operating system. C 
is used for systems and general 
applications end is known for 
compactness, memory conserve- 
tion, and power. 


PROgramming LOGic. Wniten by 
Alain Colmeraver at the University 
of Merseilles, France. PROLOG is 
used largely for artificial 
intelligence applications. It ts a 
logic-oriented language, arnving et 
@ problem's solution by “reason 
ing” its wey to the enswer. It is 
declarative rather than procedural. 
solving problems based on rules 
that the progremmer has input 


and may have pointers to the 
locetions of other words. Tha 
extensibility of FORTH is a key to 
its ever-growing populanty 
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MOOUler LAnguage 2. MODULA- 
2 was written by Pascal designer 
Niklaus Wirth in response to the 
need for an enhanced Pascal. It is 
@ multiprocessing languege with 
coroutines that mey be executed 
simultaneously. 


C++ (1983) 


} Designed and implemented by 
Byarn Stroustrup at Bell Labs, this 
'§ en object-onented superset end 
4} extension of C. Rumor has st thet 
Bell Labs calls C++ "C" and C 
"Old C.” 


Smalitalk 80 (1980) 


Developed at Xerox's Palo Alto 
Research Center end implemented 
with the help of Alan Kay 

Smalttalk is an object-onented 
language used for Xerox's onginal 
graphical windows system Actor, 
the language for Microsoft 
Windows 1s denved from 
Smalitalk 





m C LANGUAGE 


tion of operators that can test or manipulate 
individual bits of numbers. It’s only when 
you encounter operators such as & (called 
address of) and * (pointer indirection) that 
C does not appear normal. More on these 
shortly. 


CONCISE SOURCE CODE Kemighan 
and Ritchie make note also of C’s ‘‘econo- 
my of expression.’’ in other words, C pro- 
grammers can spend less time at their key- 
boards. 


In some cases, C’s brevity involves us- 
ing symbols where other languages use 
words. In Pascal, a programmer defines 
the beginning and end of a block of state- 
ments using the words BEGIN and END. 
The C programmer uses { and }. In other 
cases, the conciseness has deeper implica- 
tions. Let’s look at an example. 

Like those of most programming lan- 
guages, C arithmetical operations are 
based on an algebraic model. The follow- 
ing C statements, for example, are easily 
comprehensible to nonprogrammers as 


well as programmers: 
X = 23 
y 3; 
v4 xX +Y¥; 


X, Y, and Z are variables. The first two 


statements set X equal to 2 and Y equal to | 


3. The third statement sets the variable Z 
equal to the sum of X and Y, or 5. 

Suppose you want to increment the 
variable X by I. In C, as in most other pro- 
gramming languages, you can do it with a 
statement like this: 


x=xX+1; 


But why must the variable X appear twice 
in this statement? All you want to do is add 
1 to X. if the variable name were not sim- 
ply X but a long word, this statement 
would involve a lot of unnecessary typing. 

C has an alternative notation for opera- 
tions of this sort: 


The above statement adds | to the variable 
X. All ten of C’s arithmetic and bitwise op- 
erators can be combined with an equal sign 
in this way. 








Programmers know that the job of in- 
crementing or decrementing a variable by 
| is very common in programs. Most lan- 
guages, however, do not have special op- 
erators for this job. C does. You can also 


| add | to X with the statement: 


X++; 


The + + is the C increment operator. Sim- 
ilarly, —— is a decrement operator. 

This increment operator fits easily into 
a more complex statement: 


Z= 2 * (Y = X+t); 


This statement subtracts X from Y, multi- 


plies the result by 2, and stores it in Z. X is | 


then incremented by |. If you want X in- 
cremented by I before it is used in the cal- 
culation, you can put the ++ in front of 
the variable: 
Z=2 * (¥ = ++X); 
This use of the += and ++ operators is 
not just a form of shorthand for the pro- 
grammer. It also helps the C compiler be- 
cause the simplified statements suggest a 


| greater number of optimal assembly lan- 


guage instructions that the compiler could 
use to increment the variable X. For exam- 
ple, a not-very-intelligent compiler would 
translate the first version 

X=xX+1; 
into three 8086 assembly language state- 
ments: 


Mov AX, [X) 
Add Ax, 1 
Mov [X), AX 


(AX is a register in the microprocessor. 
These three statements cause the contents 
of X to be loaded from memory into the 
AX register, | to be added to the contents 
of the AX register, and then the result 
stored back into memory.) 

The second version 


looks much better in assembly language: 





Add [X), 1 
But the third version 


X++; 


is most efficient of all: 
Ine [X] 


Most modern C compilers for the PC im- 
plement some degree of code optimiza- 
tion. They'll usually generate the same 
machine code (the Inc instruction) for al! 
three versions of the C code shown above. 
Although it’s probably no longer neces- 
Sary to use the + + operator to get the most 
efficient code from a C compiler, there are 
other cases in which the proper use of C 
operators results in more-efficient pro- 
grams. 


ASSEMBLY LANGUAGE PROPERTIES 
In designing C, Dennis Ritchie was well 
aware that most computer processors have 
machine-language instructions that incre- 
ment or decrement a variable by | and that 
these instructions are more efficient than 
instructions that add or subtract 1. Yet, C 
is one of the few high-level languages that 
have increment and decrement operators. 
This is why C is sometimes called a “‘high- 
level assembly language’’—it generalizes 
certain properties found in all assembly 
languages. 

Another example: Most computer pro- 
cessors have internal registers, such as the 
AX register discussed earlier. Manipula- 
tion of numbers stored in these internal 
registers is often much faster than manipu- 
lation of numbers stored in memory. 

C allows the programmer to specify 
which variables should be stored in the 
processor’s internal registers. These are 
often variables that are used a lot in a par- 
ticular section of a program, and the pro- 
grammer can assist the compiler by identi- 
fying them. 

Many assembly languages have lots of 
instructions to test, set, and shift the indi- 
vidual bits of variables. In contrast, many 
high-level languages do not have bit opera- 
tors. C does. But the concept that most 
clearly reveals C to be a language for real 
computers with real hardware is the C 
‘‘pointer.”” 
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Now that the best name in 
CAD 1s this affordable, why 
settle for a generic brand? 


What’s in a name? When it comes to the 
Autodesk name, a lot. In fact, it’s the best- 
selling, most well-respected name in the CAD 
business. There simply is not another company 
with the credentials to make that claim. 

That’s why you shouldn’t settle for any- 
thing less than AutoSketch? the best way to 
get started in CAD. AutoSketch is the precision 
drawing tool from the Autodesk family of prod- 
ucts. Not only is AutoSketch priced at just 
$79.95,* but unlike some entry-level CAD prod- 
ucts, you don’t have to keep spending more to 
add the features AutoSketch already has. Stan- 
dard features like boxes, circles, stretching, mir- 
roring and rotating —to mathematical precision. 
And advanced CAD capabilities like dynamic 
PAN and ZOOM and automatic dimensioning 
and scaling, in up to 10 working layers. 

CIRCLE 165 ON READER SERVICE CARD 


Of course, if you do want to move up from 
AutoSketch at some point, your files can easily 
be uploaded into AutoCAD® 

AutoSketch runs on IBM® PC/XT "/AT*and 100% 
compatible computers, and supports IBM’s PS/2.” 

So if you’ re ready for CAD, why not go with the 
name that rates highest among both critics and 
users? Anything else is, well, second-rate. 

To order AutoSketch call 1-800-223-2521. 
For the name of your nearest AutoSketch 
Dealer or for more in- , 


formation, call 1-800- | x 5 
454-5415 Exe. 1 or = ir 
write to AutoSketch, 


2320 Marinship Way, 
Sausalito, CA 94965. 


NG a 
AUTODESK, INC. 4 E 


“A speed-enhanced version (9 times faster), requiring e math coprocessor, is available for $99 95 


AutoSketch and AutoCAD are registered in the US Patent and Trademark Office by Autodesk, Inc IBM and Personsi Computer AT ere registerad trademarks of 
Internehona! Business Machines Corporation Personal Computer XT end PS/2 are trademarks of International Business Machines Corporation 
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C AND POINTERS In the C examples 
shown above, I used variable names of X, 
Y, and Z. In most high-level languages, 
variables are rather abstract entities. They 
are sometimes portrayed in programming 
instruction books as little boxes or cups 
that hold the current value of the variable. 

C, however, tells you a little more 
about what variables actually are. The con- 
tents of a variable such as X, Y, and Z are 
stored in memory. Each variable is associ- 
ated with a particular memory location, 
which has a numeric address. Although 
the actual numeric value of an address may 
be meaningless to a program, a C program 
can access a variable by referring to the ad- 
dress itself. The address is called a *‘point- 
er’’ to the variable. 















revolutionary concept. Of course variables 
are stored in memory. Of course the con- 
tents of a variable can be accessed using an 
address. That’s how a computer works! 
But this concept—if it appears at all in oth- 
er high-level languages—is hardly essen- 
tial. In C, however, pointers are funda- 
mental to the language. 

Along with data types that mark a vari- 
able as a character, an integer, or a float- 
ing-point number, C also supports a point- 
er data type. That is, you can have a 
variable that is a pointer to a variable of a 
particular data type. You can perform 
arithmetic on these pointers, and this arith- 
metic takes into account the type of vari- 
able to which the pointer is pointing. 

C has two basic operators for working 
with pointers. The first is the ampersand 
(&), which obtains the address of a vari- 
able. In this example, the variable named 
Ptr is a pointer: 














Ptr = &X; 





The asterisk (*) is called the “‘indirec- 
tion’’ operator. This is used to access the 
contents of the memory location to which 
the pointer points: 






*Ptr = 2; 






These two statements, taken together, 
are equivalent to 










In one sense, this is not a profound or | 





THE CLASSIC C TUTOR, REVISED 


n 1978, the first edition of Brian W. 

Kernighan and Dennis M. Ritchie’s 
book, The C Programming Language, 
was published and quickly became a 
classic. Known among its admirers sim- 
ply as K&R, this is the book that taught 
early C programmers and settled all argu- 
ments about the language; Ritchie, after 
all, was C’s inventor. And many C com- 
pilers, until recently, were advertised as 
supporting ‘‘full K&R C.”* 

The first edition of The C Program- 
ming Language contained a brief tutori- 
al, a detailed description of the language, 
a discussion of the standard library func- 
tions, and a reference manual that for- 


mally described C syntax. It was written | 


in a relaxed, laid-back style with plenty 
of real programming examples that clear- 
ly displayed the elegant power of C. Like 
C itself, K&R was concise and economi- 
cal, packing a lot of information into 228 


es. 

K&R, however, has slowly aged 
since its publication. In particular, the 
book describes only the most basic li- 
brary functions. The standard library has 
grown over the years, and most modem 
C implementations support many more 
functions than Kernighan and Ritchie 
covered. 

; Ten years have now elapsed since its 
first publication, and the classic has re- 
cently been revised. The second edition 
of The C Programming Language now 
includes the changes made to the C lan- 
guage as a result of the ANSI standard- 
ization effort. Still brief and concise 
(only 44 more pages longer than the first 


because in either case the value of 2 is 
stored in a memory location pointed to by 
the address of X. 

Along with the “‘address of” and ‘‘in- 
direction’’ operators, C has other essential 
support of pointers. For instance, the C 
language guarantees that certain collec- 
tions of data are organized in a predictable 
manner. In particular, the elements of an 
atray are stored sequentially in memory, 
thus allowing a program to access these el- 





edition), K&R 2 is must reading for ev- 
ery C programmer. 

Much of K&R 2 is the same as the 
first edition; aside from its expanded li- 
brary functions, C has changed little over 
the past decade. The only substantial dif- 
ference in the programming examples is 
the use of the new ANSI function defini- 
tions. (Using the new function defini- 
tions involves defining parameter names 
as well as data types in the parameter dec- 
laration portion of the function.) Ker- 
nighan and Ritchie’s endorsement of the 
new style function definition (they call it 
“‘a very useful addition to the language’’) 
is likely to influence many C program- 
mers to adopt it themselves. 

K&R | contained only one appendix: 
the C Reference Manual. K&R 2 updates 
this appendix to include the new ANSI 
changes, with brief notes pointing out the 
differences. A second appendix in K&R 
2 now describes the ANSI standard li- 
brary. 
If you buy only one C programming 
book, it should be K&R 2. Prentice-Hall 
promises to keep K&R | in print until 
compilers supporting the new ANSI C 
standard become widely available. 
—Charles Petzold 


List Price: The C Programming Lan- 
guage, second edition, by Brian W. Ker- 
nighan and Dennis M. Ritchie, $40 
(cloth), $28 (paperback). ISBN 0-13- 
110370-9 (cloth), 0-13-110362-8 (paper- 
back). Prentice-Hall Inc., Englewood 
Cliffs, New Jersey. 
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ements efficiently using a pointer. 

Let’s look at an example that shows 
how pointers can improve the efficiency of 
certain common tasks. In the examples fol- 
lowing, the variable Array is a two-di- 
mensional array of 10,000 integers (100 
rows by 100 columns). You want to set 
each element of this array to a value equal 
to the sum of the row and column index. 

In C, you might initialize the array us- 
ing the following code, similar (except for 
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Best performance in a supporting role. 
Because your time is more valuable then ever, Blaise Computing presents POWER SCREEN.™ 
the new high performance screen management system designed to support your own creative 
programming efforts. 
POWER SCREEN provides reliable, lightning fast data entry screens and 






























It allows you to design screens exactly as you want them to appear in your 
final application. Screens are efficiently stored in a file so they can be 


PAINT, the screen painter included with POWER SCREEN, has the 
appearance and performance of the popular integrated programming 
language environments. It lets you design and modify screens, and 
define and format fields. All VGA. EGA and monochrome text modes, 
attributes and colors are supported. 

The POWER SCREEN Runtime Library allows you to construct 
screens in memory, display screens in windows and read and write 
data to fields within the screen. All screens and menus are window- 
oriented, so they can be stacked, removed or moved on the physical 

screen. You can access screens field-by-field or a whole screen at a 
time. POWER SCREEN takes care of field input editing, data and 
range checking, and data formatting. 


POWER SCREEN out-performs the runners-up with a dazzling 
display of capabilities FEATURING: 


Virtual sereens. Screens that can be hat than the physical 
screen, with j just a portion of the screen displayed within a window. 
Write to any screen any time, even if it is not visible. Automatic 
physical screen ae da 

Context se help. Create help text on a field-by-field basis 
or for the entire screen with a window-oriented help facility. 
@ Intervention routines. Install them so your application gains 
control when a field is entered, exited and between keystrokes. 
Supported for all standard data types. 


s. Subject only to the amount of available 










-ys. Fully configurable field editing keys. 


POWER SCREEN includes PAINT, the POWER SCREEN 
Runtime Library, as well as other utilities for creating help 
files and maintaining and documenting your screen data- 


base files. Lan interfaces with source code are included 
for C, Turbo Pascal 4.0 and QuickBASIC. 


The package is accompanied by a fully-indexed comprehensive User Reference 
describing POWER SCREEN procedures and utilities. Complete example programs 
are supplied on the diskettes. 

POWER SCREEN requires an IBM PC, XT, AT, PS/2 or close compatible and DOS 2.00 
or later. To write POWER SCREEN applications, you need one of the supported com- 
pilers: Turbo C, Microsoft C (4.00 or later), QuickC, Turbo Pascal (4.0 or later), 

QuickBASIC (4.0 or later). Interfaces for all supported compilers are included 
with POWER SCREEN. 
Blaise Computing; We've passed the screen test so you 


won it pave to, 
plete price: $129 


Blaise Com sig has a full line of support products for both 
Pascal and today for your free information packet. 


BLAISE COMPUTING INC, 


2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 
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menus to create your own sophisticated window oriented applications. ta 







used by your application or later modified without program code changes. JUNE"8 11¢¢rruce driven aupport for ub [Glcur COM 


ports. /O en pen 64K; XON/XOFF: 
hardware handshaking; up 20 19. 

modem control and XMODEM: 

For Turbo Pascal. ° : ke 


support 
to four COM ports. 1/0 buffers up to 
XON/XOFF; hardware handshaking: co 
spk. baud: a Sr 
Microsoft C 


oe ( 
registered trademarks of ee 


egy aiken Turbo C and Turho Pawat 
registered trademarks of Borland international. 
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This is for ev 
too busy to 0 get 


If you're the type of person who’s too 
busy to read an ad, read this ad. 

Because you'll learn about a new tool 
that will help you manage people, ideas, 










Dump any 
random, 
unrelated 


thoughts or 
tuto Agenda, and 
wu | help you turn 


with incredible 
efficiency. A tool 
that will help you 
avoid slumping into 
your chair, shaking 
your head, and asking, 

“How on earth will I ever 
get this done?”’ 

We call it Lotus’ Agenda, 

the personal information 

manager. 

Agenda allows you to 
dump random facts, thoughts, 
and ideas into your PC without having to 
structure the information in advance. 
Agenda's filing system ts @ more. version of this filing system You can 


iNevicdited 
put tems anywhere you want. View them any way you want. And have access to 
them anytime you want. 









2 Can wa gol the coatot goods sold under ° 
$127 


© Bod wil present ten-poinl mcentives. . + florus Dolers 
program at sales conlerence. 


ftems. Dump information in manually, an 
our pop-up capabtlity while in another program. 


new prod- 


wes uct line. Or the thousands of factors you 


need to put together a new bottom line. 

Agenda will not only file these random 
items of information for you, it’ll help you 
arrange them any way you want. 

So you can understand them better, 
formulate new ideas better and extract all 
the answers you need better. 

Which means, now you can concentrate 








eryone whos 
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aly work 








fs neces . Sa acme | different ways so you 
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| sae Piacente | een tion that’s important 
[es oe meee (0 you. Or discover 
7 ee | our snes <n coe | NEW relationships you 
| eet i. a, man-amm | Vadn't considered 
ern FDpbmandtbnnkwereedio + en a) G neanives Grose tes = before. And anytime 
ii gc peace an Views. Looking at the same information through Oe change cl item a 
so you can alumys find the mformation you need. different views gives you a mare informed perspective. — | \}EW, Agenda will 


more on using and acting on your infor- 
mation. And less on processing it. 


How does Agenda work? 
First, enter your items of information 


= 





The whole idea behind Agenda is to get them all in a row. 
into your PC and assign them to catego- 
ries that you create. 

Then Agenda will do all of your filing 
automatically. And thanks to Agenda’s 
multiple filing capabilities, if the infor- 
mation is relevant in more than one 
place, Agenda will take it and put it in 
several categories at once. 

This makes it easy to view your data in 


Introducing Lotus 


automatically update all other categories 
where the item has been assigned. 

In fact, you could say that Agenda recal- 
culates your text the way a spreadsheet 
program recalculates numbers. 

All of which means, from now on you'll 
be able to come in every morning, check 
your Agenda, and get right to work. 

Because you'll immediately know what 
work needs getting to. 

For $15, we'll send you an Agenda demo 
kit or videotape. Call 1-800-345-1043 and 
ask for demo kit — 
AGH-3058 for 
the 3.5” version 
or AGH-3053 
for the 5.25” 
version. Or ask 
for videotape | 
AGH-3063. 


Agenda i 


[aus Agenda 








Agenda and Agenda Demo Kit require an TBM® PC or compatible, with 640K and a hard dk DOS 2 Oorhigher Lotus and Agenda are registered trademarks of Lotus Development Corporation (BM is a registered trademark of [BM Corporatem. 
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PC C Elegance, C Power 


C 


either DOS or OS/2, one for DOS, and a third for OS/2. 


is well known for its ability to do tasks that are difficult or awkward in other 
programming languages. To illustrate this, here are three programs, one for 


These three programs can be compiled using Microsoft C, Version 5.1. Depending 
on library support and OS/2 support, they may be used as is or adapted for use with 


another compiler. 


STRIPEND 


The STRIPEND program removes blanks or tab characters from 
the ends of lines in an ASCH text file. The program uses 
redirection of standard input and output: 


STRIPEND <infile >outfile 


Don’t use the same filename for both! C is very well suited for 
jobs involving redirection of standard input and output because 
redirection originated in Unix, for which C was designed. 

The get s function reads one line from standard input and 
stores it in the array called 1 ine. (The program assumes that no 
line in the input file is longer than t,000 characters.) The 
st rrev function reverses the characters of the string inmemory 
and retums a pointer to the beginning of the string. Because the 
string has been reversed, the pointer actually points to the last 
character from the original string. 

The strspn function finds the first character in the string 
that is neither a space nor a tab (indicated by the strspn 
parameter \t) , and retums an offset from the beginning of the 
string. That value is added to line, which is a pointer to the 
beginning of the string. The result is a pointer that points to the 
first character in the string that is not a space or tab. Finally, 
strrev reverses this string, and puts writes it to standard 
output. 


COMPILING THE PROGRAMS 


You can compile these programs if you have 
Microsoft C, Version 5.1, installed. 
(Compiling these programs using other C 
compilers may require changes in the 
programs and in the way they are compiled.) 

If you're a DOS user, you have probably 
installed C 5.1 for DOS only. You can compile 
NUMLOCK or STRIPEND for DOS by the 
command 





use the command 


CL progname.c 


where “progname” is either NUMLOCK or 
STRIPEND. 
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If you installed C 5.1 for OS/2 only, you 
can compile CDIR and STRIPEND for OS/2 
using the same command: 


cL progname.c 


If you installed C 5.1 for both OS/2 and DOS, 


cL -Lr progname.c 


to create DOS versions of NUMLOCK or 
STRIPEND, and the command 


CL -Lp progname.c 





ASCII text files. 


Syntax: STRIPEND <infile >outfile 


tainclude <stdio.h> 
finclude <etring.h> 


ant main (void) 
atatac char lins{i9ea) ; 


while (NULL I= gets (line)) 
puts {etrrev (line + atrepn (atrrev (line), 7 \t"))) 


return 0 7; 


STRIPEND. 


CL -Fb progname.c 


DOS.-—Charles Petzold 


988 












to create OS/2 versions of CDIR ort 


When you compile either CDIR or 
STRIPEND for OS/2, you can optionally 
create a “dual-modc” executahle program 
that runs under either OS/2 or DOS. Use 


if C 5.1 was installed for OS/2 only, or 
CL -Lp -Fb progname.c } 
if C 5.1 was installed for both OS/2 and | 





The DOS program, NUMLOCK, toggles the state of the NumLock 
key. NUMLOCK illustrates how C can convert a number to a pointer 
and then use the pointer to manipulate items in memory. 

Under DOS, the current states of the shift keys are stored in the 
BIOS data area at hexadecimal address 40:0017. NUMLOCK uses this 
address (in the numeric form 0x400017) and “casts” it into a pointer; 
the asterisk references the byte at that memory location. The “= 
operator performs an exclusive OR of the byte with 0x20 (32 in 
decimal) to toggle the NumLock bit. 

NUMLOCK then compares the shift key byte with 0x20. The 
program returns a I if NumLock is on and a 0 if NumLock is off. This 


value can be tested using the ERRORLEVEL statement in a batch file. © 


For example, if you wanted to turn off the NumLock key in a batch file, 
you could use the batch file statements 


: TURNOFF 
NUMLOCK 
IF ERRORLEVEL 1 GOTO TURNOFF 


The OS/2 program, CDIR, mimics the normal DIR command. The 
formatting of the outputis done by the powerfulC printf function. 

CDIR has some limitations. If you supply a file specification 
parameter, such as 


CDIR C:\TEXT\*.DOC 


it must be a full file specification. You cannot simply specify the 
directory, like this: 
CDIR C:\TEXT 


If you supply no parameter, CDIR lists files in the current directory. 
CDIR does not list subdirectories. The file times and dates are hard- 
coded to a U.S. format. 

Asa bonus, however, CDIR lists system files and hidden files and 
indicates file attributes using the letters A (archive), S (system), H 
(hidden), and R (read-only), The DosFindFirst and DosFindNext 
functions are part of OS/2—they retrieve information on files that 
match a given file specification. OS/2 stores this information in a 
structure of type FILEFINDBUF, which is defined in an OS/2 header 
file. 

The first parameter to print £ is a formatting string. For example, 
the characters $-85 specify that a left-justified string is to be printed 
ina field width of eightcharacters; the characters $ 02d specify afield 
two characters wide to display a decimal number. If the number is less 
than ten, itis padded with a leading zero. (This is useful for displaying 
the file date, for example.) 

Most of the structure fields are passed to printf directly. The 
most difficult job for CDIR is separating the base name and extension 
of the filename. This job makes use of the C strtok function, 
which breaks a string into “tokens” separated by delimiters. In the 
case Of a filename, the delimiter is the period between the base name 
and extension.—Charles Petzold 








Jtanncneonseenee- 
NUNLOCK.C -- Toggles MumLock key in bos. 
Returns 1 if MumLock te on, 





® if off. 


Syntax: AUMLOCK 


ee eee Ef 
int main (void) 
{ 
Yeturn (* (char far *) 6x490017 “= ‘\x28‘) & 0x2071: 9; 
? 


[Pt eeenw enna nn nnn ene n nnn m nn nen nn ne nnn enn nn nnn nn nnn nnn nnn n nee 


CDIR.C -= Directory file list {with sttributes) for os/2. 


Syntast CDIR [filsapec) 


dinclude <os2.h> 

finclude <atdio.h> 
finciude <stdlib.h> 
finciude <string.h> 


int main (int serge, char *argv()) 
tee 


*apec = "#,0" 5 
SILEFiupeor ffb ; 
BDIR bandls = 1; 
USHORT esearch = 1; 


if(erge > 1) 
spec = argv(l) 5 


if(tDosFindFirat (spec, shandla, 7, éffb, sizeof ffb, 
éagarch, 91)) 
{ 


do 


{ 

printf (“0-80 t-3009lu t2d-t82d-t02d U2d:892dtC Ectctctc\n~, 
£fb.schName, 
ffb.achname + min (atrisn 

{atrtok (ffb.schName, ".")) + 1, ffb.cchName), 

ffb.cbrils, 
ffb.fdateLactWrite.month, 
ffb.fdateLastwrite .day, 
ffb.fdatoLastwrite.ysar + 90, 
(ffb.ftimeLastwrite .hours + 11) 8 12 + 1, 
ffb.ftimeLastWrite .minutss, 
ffb.ftimeLastwWrits.hours >= a2 ae “pot ta, 
ff{b.sttrFile & @x20 7 ‘A’ s 
ffb.attrFile & OxO4 7 °8' 3 ¢ “ 
f{fb.attrFils & 9x02 7 ‘8° 1: ' °, 
ffb.attrFile & 9x01 7? ‘R’ 3 * ‘pg 


} while (!DosFindNest (handle, &ffb, siseof ffb, ssearch)) ; 


return 9 5 


? 
return 1 ; 
+ 
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a C LANGUAGE 


obvious syntactical differences) to Pascal 
or BASIC code: 


for (i = B; i < 100; i++) 
for (j = 8; j < 180; j++) 
Array(i}(j] = i+ 3; 


The two for statements are loops. The 
first for statement initializes the variable i 
to 0, executes the statement that follows 
(the next for statement), increments i (us- 
ing i++), and continues if i is still less 
than 100. The second for loop does the 
same for j. The third statement uses i and j 
to index the array and store in that element 
the sum of i and j. 


For the beginner, C - 


can be treacherous 
territory. Part of C’s 
efficiency stems from 
the assumption that the 
programmer knows 
what he or she is doing. 





The i and j indexes to the array desig- 
nate a particular element of the array and 
hence a particular memory location rela- 
tive to the beginning of the array. The C 
compiler must generate machine code to 
calculate that address from i and j. This 
calculation requires a multiplication, 
which (in comparison with most other ma- 
chine-code instructions) takes a long time 
to execute. So this little job-— innocent as it 
May appear—requires 10,000 multiplica- 
tions. 

But there’s a better way. C guarantees 
that the elements of this array are stored se- 
quentially in memory beginning with Ar— 
ray(0}(0), Array(0J}[1], Ar- 
ray[0}[(2}, and so forth. The variable 
name Array used by itself in a C program 
is the address of the first element of the ar- 
ray. If you fill up the array in the order in | 
which the elements are stored, it is not nec- 























essary to calculate the address of each ar- | while (*Ptr2++ 


ray element. The address of the element 
need simply be incremented: 


Ptr Array; 
for (i @; i < 188; i++) 
for (j = 9; j < 199; 
*Ptrt+ = i + j3 


itt) 


The last line stores the sum of i and j in 
the memory location, or address, pointed 
to by Ptr (which starts out as the address 
of Array[0}(0]}) and then increments 
Ptr tothe next element. There is no longer 
a need to calculate the address of each ele- 
ment. The multiplications are gone! This 
version will require less code and will run 
faster. 

Can a smart optimizing compiler gener- 
ate efficient code when a programmer uses 
normal array indexing rather than point- 
ers? In some cases, yes. A smart compiler 
can determine that it need not perform a 
new address calculation 10,000 times, that 


it can do something a little better. But until | 
compilers become smarter than program- | 


mers, the programmer can always help the 
compiler by steenng it in the right direc- 
tion. 


LIKE PUZZLE PIECES The more ex- 
perience a programmer has with C, the 
more C reveals itself to be a very well de- 
signed language. Everything fits together 
nicely: basic elements of the language can 
be pieced together into very compact and 
elegant code. 

A string is an array of characters that is 
terminated by a zero character, \0. This 
zero, or null, character can also serve as a 
test in the middle of a for statement to de- 
termine whether the loop should continue. 
For example, if the variable CharStr is a 
character string, you can find the length of 
the string with this code: 


for (i = 0; CharStr[i}; i++); 


After this statement executes, the vari- 
able i is the length of the string. 

Another example: If the pointer Ptr1 
points to one zero-terminated character 
String and you wish to copy the string to 


another location pointed to by Ptr2, you | 


can do so with a while statement: 








| translated into a variable of another data 
*Ptrl+t+); 





PORTABILITY AND LIBRARIES Of 
course, you don’t have to write your own 
code to find the length of a string or tocopy 
astring from one place to another: a couple 
of library functions will do that for you. 
Functions like these are available from 
manufacturers of C compilers in libraries 
you can link to your C program. 

The relationship between the C lan- 
guage and C library functions is strange. 
You may have heard or read that C is re- 
nowned for its high degree of ‘‘portabil- 
ity.”’ In other words, a C program written 
for one system can often be recompiled 
and run on another system without any 
changes to the source code. 

But there’s a catch to this portability. 
Strictly speaking, the library functions are 
not part of the C language. While the lan- 
guage itself may have a high degree of 
standardization among systems and com- 
pilers, the library functions are far less 
standardized. Yet without these functions, 
you don’t even have any means of input or 
output! 

C also achieves portability by deliber- 
ately leaving some aspects of the language 
undefined, or implementation dependent. 
For example, how many bits are in a C in- 
teger? It depends on the machine and the 
compiler. A program can be portable only 
if it makes no real assumption about the 
size of an integer. 


LIVING DANGEROUSLY For the be- 
ginning C programmer, C can be treacher- 
ous territory. Part of C’s efficiency stems 
from the assumption that the programmer 
knows what he or she is doing. For exam- 
ple, C does no runtime checking of array 
indexes. If you define an array of 10 inte- 
gers, C will let you index that array far be- 
yond 10. What will you be accessing be- 
yond the end of the array? It could be 
anything. 

Even if a ‘‘safe’’? C compiler were to 
implement runtime array bounds check- 
ing, it could not check pointers. By their 
very nature, pointers can point to nearly 
anything—and often do. The wild point- 
er—a pointer that is not set with a valid ad- 
dress—is a common C bug. 

C is nota strongly typed language like 
Pascal. A variable of any data type can be 


type. Although this contributes toC’s flex- 
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THE LIGHTNING WAY TO *C* 


PRO-C. The first complete ‘C’ application too! that es Le 
produces ‘C’ code. Programming can now be easier “es ee 7 
and routine coding problems are now eliminated. The f . om 
anly source code generator that runs on MSDOS, a - 
QNX, XENIX and UNIX, PRO-C has the ability to ~Z ‘, if 
reproduce the normal functions of complex application ‘adn 
software. Pe 

@ DATA DEFINITION 

Utilizing the integrated PRO-C generators to create menu, a 
screen and report programs or batch processes.  . 
@ INTEGRATED GENERATORS ea 
Screens Menus Reports Batch processes. a 
Combined they can generate any business or datab 
application. : 
@ CONTEXT - SENSITIVE HELP rs 
Complete context sensitive help is available at the 
touch of the help key. ae 

@ UTILITIES 

Professional utilities allow the selection of your 
development environment, on line help for generated 
programs and full program documentation. 















pe ~ 
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Call today for more information. Toll free 
1-800-265-8887 North America Only.” 
Chancelogic Inc. 

Allen Square, 180 King St. South, Waterioo, Onign 
Canada N2J 1P8. 

Tel: 519-745-2700. / 

Fax. 519-746-1613. 


PRO-C — CHANCELOGIC INC. XENIX and MSDOS — Microsoft Corp ONX — Quanta Software é F 
Systems Ltd. UNIX — ATBT Bell Laboratories. “oy 
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PE Popular Programs and Their Languages 


WAGAZ 


ver wonder what language your favorite program is written in? Here's a sampling of 
some of the more popular PC programs. If you follow many of these packages 


through revisions, you'll see an increase in the preference for C. 


Program 
Crossialk XVI 


GOBASE 1 

+ dBASE Ill Plus 
dBASE IV 
Microsoft Excel 


Microsoft Word (all versions) 


1-2-3, Releese 2.01 
PegeMeker 

Paradox (all versions) 
PC DOS 

PC-Telk (ell versions) 


R:base Series 5000 
R:base System V 
» R:ibase lor DOS 
"SideKick 
SideKick Plus 
* Surpass 


WordPerfect (ell versions) 


WordStar, Vereion 4.0 


WordStar Prolessional, Version 5.0 


Manufacturer 


Digital Communications 
Associates Inc. 


Ashton-Tate Corp. 
Ashton: Tate Corp. 
Ashton: Tate Corp. 
Microsoft Corp. 

Microsoft Corp. 

Lotus Development Corp. 
Aidus Corp. 

Borland International Inc. 
IBM Corp. 


Headlands 
Communications Corp. 


Micronm 
Micronm 
Micronm 
Borland International Inc. 
Borland International Inc. 


SurpassSottware 
Systems inc. 


WordPertect Corp. 
MicroPro International Corp. 
MicroPro International Corp. 





WordSter 2000 Plus, Version 3.0 


) XyWrite 


MicroPro International Corp. 
XyQuest Inc. 


Language 
Assembler 


Assembler 

Cc 

c 

Cc 

C, Assembler 
Assembler 

Cc 

Cc 

C, Assembler 
BASIC 


FORTRAN 


C, FORTRAN, Assembler ; 


Cc 

C, Assembler, Pascal 
C, Assembler, Pascal 
MODULA.-2 


Assembler 
Assembler 
Assembier 
C, Assembler 
Assembler 








ibility, it often causes very subtle bugs 
when signed and unsigned data types are 
mixed in the same expression. 

A C compiler won't stop a program 
from calling a function—even one of the 
standard library functions—that has an in- 
correct number of parameters. Again, the 
assumption is that you're doing it for a pur- 
pose. (Most C compilers will, of course, 
warn you about such behavior. ) 

In short, programming in C is program- 
ming without a safety net. It’s a thrilling 
experience until you fall on your face. 


CINTO THE FUTURE = The original 
definition of C as described in Kernighan 
and Ritchie’s book formed the basis of all 


implementations of C. Over the years, 
however, enhancements to the language 
were gradually added, mostly in the form 
of additional library functions. C was in 
danger of becoming less portable as time 
went on; already people were speaking of 
different “‘dialects”’ of C. 

In 1983 ANSI, the American National 
Standards Institute, began the process of 
establishing a standard for C. Five years 
later, the process is almost complete, and 
the final ANSI C standard will soon be do- 
cumented (see the sidebar ‘‘Standard C: 
The ANSI Draft Grows Up”’ in the article 
““Compiling the Facts on C"’). 

In most cases, ANSI C simply formal- 
izes the many changes to the language that 


| have evolved over the years. It consists of 


a more precise definition of the language 
(geared toward programmers of C compil- 
ers rather than programmers of C applica- 
tions) than the one offered in Kernighan 
and Ritchie’s book. ANSI C also sets 
minimum values for certain implementa- 
tion-dependent values. (An integer, for ex- 
ample, must be at least 16 bits long.) Many 
C library functions have also been stan- 
dardized. 


In 1983 the American 
National Standards 
Institute began to 
establish a standard 
for C. Five years 
later, the process is 
almost complete. 


To an extent, the danger of standardiz- 
ing a language is that the language will no 
longer continue to grow. Even now, as C 
stabilizes, a successor to C called C++ 
(pronounced ‘‘C plus plus’’—and yes, that 
is the C increment operator) is making 
headway. Developed by Bjare Stroustrup 
of Bell Labs, C+ + is basically a superset 
of C. Its main advantage over C is a facility 
to define new data types for use in object- 
oriented programming. And because the 
C++ language is a superset of C, it is al- 
most trivial to port existing C code to the 
new language, enhancements to take ad- 
vantage of C++ features can then be add- 
ed incrementally. 

Although C++ as a successor to C 
may be more appropriate for some pro- 
gramming tasks, it certainly is not to be 
considered a replacement for C. Once 
strengthened and enhanced by ANSI stan- 
dardization, the original C language is 
likely to remain a powerful force in per- 
sonal computer programming. Pu 


Charles Petzold is a contributing editor of 
PC Magazine. 
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APPLE MACINTOSH AND COMPAQ, TOO. 


Short-term projects can be long on problems if 
‘ou al have ie cane equi wate ‘Ou hae * Call 1-800-GE-RE! N I Ss Dept. |e | 
at's why reni s and peripherals from or : : 
. 5 >s] : F c er of 15% off my 
“f BM re makes a5 pach aa Ur a ae | first PC or peripheral rental. | ES Tam not obligated in any way. | 
sae ed. enue pa ire eet a ee S | O Please send your FREE catalog of GE Rental/Lease products and 
j . 20, services 
seta you need can be there fast. From a sea of Blue | 
toa bushel of Apples, one phone call is all it takes. l 
Call 1-800-GE- ; Title 
ORDER NOW AND SAVE 15%! | Company 
Rent a PC or peripheral from GE Rental/Lease [ee 
before October 31, 1988, and we'll take 15% off your first | City __ State 
rental err, So, renting from ae mere ae Phone —____ Ext. or Dept. 
just a great decision. It's a great in, too. today — 
1-800-GE-RENTS, De Le 
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The Dell System 220. 


Once again the critics 
stole the words right 
out ofour mout 


“The Dell System 220 runs most PC Labs system 
benchmark tests at speeds that would make you think 


youre running a.386:" 
—PC MAGAZINE 


«..che Dell machine is renewed evidence that the 
price of 286-based desktop equipment continues to 
drop rapidly, making such machines very attractive for 
daily work under MS-DOS even as they hold out the 
promise ofrunning OS/2 in the future.” 


WILL FASTIE, PC WEEK 


*..Includes a years on-site support...in the price of the 
computer. This is the sweetest support deal offered by any 
computer vendor in the industry.” 


—ERIC KNORR, PC WORLD 


“The hot item from a technical point of view is the 
System 220. This machine runs a 286 processor at 20 ME 
which is its s major claim to fame.” 


ASTIE, PC WEEK 


«the System 220 has more going for it than just speed.” 





The reviews are beginning to pour in. 

And they read like a wish list for 
every power user looking to exceed the 
ordinary limitations of a 286 computer. 

The computer everyone is praising in 
such glowing terms is the Dell System 220. 

e first 286 computer with a clock 
speed of 20 MHz. 

It’s totally MS-DOS® and MS* OS/2 
compatible. Yet it sells for much less than 
you may pay for a 386+ computer. 

Because you buy it direct from us. 

Eliminating the mark-ups and mar- 
gins of computer stores. 

We design and build every Dell 
computer right here in Austin, Texas. 

We put each and every one through 
acomprehensive burn-in and a battery of 
diagnostic tests before we ship it. 

And after we ship, we give you the 
best technical support you'll find any- 
where in the computer industry. 

Our technicians are on the phone 
from 7AM to 7PM every business day. 


Almost any question you may have 
about a Dell system can be answered over 
the phone. 

And, in the rare case, that your ques 
tion can’t be answered by an onrline tech- 
Nnician, welll send a Honeywell Bull tech- 
nician by the next business day. 

A full year of on-site Honeywell Bull 
service is included within the purchase 
price of your Dell system. 

Your Dell computer also comes with 
a thirty-day money back guarantee. 

And we back every one of our com- 
puters with a one year limited warranty 
on materials or workmanship. 

For more information about Dell 
computers, read the reviews in the trade 
press, turn the page, review our product 
offerings, and call us at (800) 426-5150. 

You'll like what we have to say. 


Pam 800:426'5150 


SOM IN THE US. AND CANADA 


CIRCLE 533 ON READER SERVICE CARD 


The Dell 


Computer 
Store. 


Welcome to our store. 
We pans you'll find this an extremely 
pleasant shopping experience. 

Our sales staff is on hand to serve you 
from 7AM to 7PM (CST) fromm Monday 


Friday. 

Just call (800) 426-5150 and we'll give 
you the technical assistance and informa- 
tion you need to make sure youte buying 
the system that’ right for your needs. 

Then you have the option of either 
a direct purchase or your eoreRnY can take 
advantage of our Leasing Plan. 

Once you've made your choice, our 
Total Satisfaction Guarantee gives you 
thirty days from the day you receive your 
system, to decide if you are absolutely, 
totally satisfied with the product. 

If youre not, simply return the system 
and you'll receive a full refund. No ques- 
tions asked. 

Your Dell computer is supported by a 
team of technical experts that can be reached 
every business day, from 7AM to7PM (CST), 
simply by calling (800) 624-9896 

In most cases, any question you may 
have about your Dell system can be 

by one of our technicians on 
te telephone. 

Our technicians are also supported by 
Honeywell Bull service engineers who can 
be sent to your office by the next business 
day, should on-site service be required. 

This optional service contract is avail- 
able in over 95% of the United States, with 
over 1000 engineers in 198 service locations. 

We also offer a One Year Limited 
Warranty” which warrants each we 
manufacture to be free of defects in mater 
ials and workmanship for one full year. 

Feel free to call or write for the com- 
plete terms of our Honeywell Bull Service 
Contract, Guarantee and Warranty. Dell 
Computer Corporation, 9505 Arboretum 
Blvd. Austin, Texas 78759-7299 


THE NEW 
20 MHz 386 
SYSTEM 


310. 


The top of the line. It's our highest 
performance computer available, 
faster than the IBMt PS/2t Model 
80 and the Compaqt 386/20. It 
runs at 20 MHz with the latest 32- 
bit architecture. Since it also has 
Intel’s Advanced 82385 Cache 
Memory Controller, and high per 
formance disk drives, the System 
310 is ideal for intensive database 
management, complex spread- 
sheet development, CAD/CAM, 
desktop publishing or perfor 


mance as a network file server. 


Standard Features: 

® Intel 80386 microprocessor 
running at 20 MHz. 

#1MB of RAM expandable 
to 16 MB without using 
an expansion slot. 

® Advanced Intel 82385 Memory 
Controller with 32 KB of high 
speed static RAM. 

® Socket for 20 MHz 80387 


coprocessor. 

05,25" 12 MB or 3.5" 144 MB 
diskette drive. 

® Dual diskette and hard disk 
drive controller. 

# Enhanced 101-key keyboard. 

®1 parallel and 2 serial ports. 

= 200-watt power supply. 

®8 expansion slots (6 available). 


Options: 
=] MB RAM upgrade kit. 


® 20 MHz Intel 80387 and 
Weitekt math coprocessor. 

#2 MB or 8 MB memory expan- 
sion boards. 
*Lease for as low as $148/Month. 


System 310 | With Monitor & Adapter 
VGA 
Color 

Plus 


40 MB - 


VGA 





THE NEW 
20 MHz 286 
SYSTEM 


220, 


As fast as most 386 computers, 
at less than half the price—more 
power for the money than any 
other system. An 80286 system 
that runs at 20 MHz, with less 
than one wait state. Completely 
compatible for both MS-DOS® 
and MS® OS/2 applications (it 
runs faster than IBM PS/2 Model 
80), and with a remarkably small 
footprint, the System 220 is the 
ideal executive workstation. 


Standard Features: 
#80286 microprocessor running 
at 20 MHz. 
#1 MB of RAM expandable to 
16 MB (8 MB on system board). 
= Page mode interleaved memory. 
® Integrated diskette and VGA 
video controller on system 
board. 
= One 3.5” 144 MB diskette drive. 
= Integrated high performance 
hard disk interface on system 
board. 


# Enhanced 101-key keyboard. 

® | parallel and 2 serial ports. 

= LIM 4.0support for memory 
over | MB. 

= Real-time clock. 

= Three full-sized AT+ compatible 
expansion slots. 

® Socket for 80287 coprocessor. 


Options: 
® External 5.25” 1.2 MB diskette 
rive. 
03.5" 144 MB diskette drive. 
® Intel 80287 coprocessor. 


=1MB RAM upgrade kit. 
*Lease for as low as $85/Month. 
[ __WithMonitor | Monitor 


System 
VGA | VGA 
Bogs 
One 
Daskerte $2,599 
Drive 
a ae = 
Had Disk 














THE 
12.5 MHz 
SYSTEM 


200. 


A great value in a full-featured AT 
compatible. An 80286 cornputer 
running at 12.5 MHz, this compu- 
ter is completely MS-DOS and 

MS OS/2 compatible. The System 
200 offers high speed drive options, 
industry standard compatible BIOS 
and onsite service. As Executive 
Computing said of this computers 
predecessor, “if processing 
speed and low cost are two key issues 
affecting your purchase decision, 
this machine might be the ideal 
choice for your office” 


Standard Features: 

® Intel 80286 microprocessor run- 
ning at 12.5 MHz. 

#640 KB of RAM expandable to 
16 MB (4.6 MB on system board). 

#525" 1.2 MBor 3.5” 1.44 MB 
diskette drive. 

® Dual diskette and hard disk 
drive controller. 

# Enhanced i01-key keyboard. 

®{ parallel and 2 serial ports. 

© 200 watt power supply. 

® Real-time clock. 

®6 expansion slots. (4 available 
with hard disk drive controller 
and video adaptor installed). 

® Socket for 8 MHz 80287 
coprocessor. 


tions: 
#512 KB RAM upgrade kit. 
®8 MHz Intel 80287 coprocessor. 
“Lease for as low as $99/Mornth. 


A Full Line Of Computers With 
A Full Line Of Getfinaie tris. 





At Dell, we understand that —_ every business application includ- 
different users have different needs. ing: accounting, communications, 
So we tailor each system to the desktop publishing, graphics, word 
user's individual requirements. processing, integrated applications 

We offer monitors, graphics —_ and user training. 
boards, tape backups, dot matrix So when your Dell System 


and laser printers, hard disk and 
diskette drives, expanded memory 


arrives, you can do productive 
work the minute you unpack 


boards, serial mice and more. the box. 
We also offer third party soft- We can build you the system 
ware applications for virtually you've been looking for. 


COMMON TO THE SYSTEM 310, SYSTEM 220 AND SYSTEM 200: 


The Dell System Analyzer. MS-DOS and OS/2 compatible. Security lock with locking chassis, 


12 month on-site service contract (Available on complete systems). 


PRINTERS/, SOFTWARE. We offer a full line of printers and popular software. 
All printers come with our 30-day money-back guarantee. 

LASER PRINTERS. 

LASER SYSTEM 150; $5995. LASER SYSTEM 80; $3,295. LASER SYSTEM 60; $2,195. 
15 pages per minute, text 8 pages per minute, text 6 pages per minute, text 
and full-page graphics. and full-page graphics. and full-page graphics. 

Dual 250 sheet-input trays. 





mt 


DOT MATRIX PRINTERS. 


PRINTER SYSTEM 800; PRINTER SYSTEM 600; 
$699.95, $499.95. 

Highest resolution text and — 9-wire dot matrix. 
graphics from a 24-wire dot —_ Draft quality at 240 cps. 
matrix printer. Nearletter quality at 60 cps. 
Draft quality at 200 cps. Standard parallel interface. 
Correspondence quality Wide carriage. 

at 132 cps. 

Letter quality at 66 cps. 

Standard parallel and serial 

interfaces. 

Wide carriage. 


PRINTER SYSTEM 300; 
$199.95. 

9-wire dot matrix. 

Draft quality at 144 cps. 
Nearletter quality at 36 cps. 
Four standard fonts. 


Paper parking. 
Standard parallel interface. 





SOFTWARE. Operating System Software. 
Dell Enhanced MS-DOS 3.3 with disk cache and other utilities; $119.95. 


Dell Enhanced MS OS/2 Standard Edition 1.0 $324.95. 


DELL 





TO ORDER, CALL 


emma] 800-426-5150 


ee IN THE US. AND CANADA 


/.3 pricesand specifications are subject to change without notice. Please inquire for current details. Dell cannot be responsible for er 
rors in typography or photography. In Canada, leasing is not currently available and configurations and prices may vary. Micro 
sofc® MS® and MS-DOS" are owned by Microsoft Corp. tSignifies registered or unregistered trademarks owned by entities other 
than Dell Computer Corporation. *Payments based on a 36-month open-end lease. Please inquire for further details. **During the 
one year warranty period we will repair or replace any defective products properly returned to our factory © 1988 DELL 
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Discover 


of C performance. 


Ata special low 
introductory price! 


WATCOM announces a new team of high- 
performance C ianguage development sys- 
tems that deliver proven superior results. Both 
are available now, at low Introductory prices, 
for iBM PCs, PS/2s, and compatibles. 


Best of Both Worlds. 


Both systems are optimizers. Express C 
optimizes your time. WATCOM C6.5 optimizes 
your code. You win both ways! 


WATCOM C6.5 
Optimizing Compiler 
and Tools For the 


Fastest Tightest Code. 


This unique development system produces 
the fastest execution speeds and smaltest 
code available, as shown in benchmark tests 
against Microsoft C5.0 and Turbo C. It 
includes the new WATCOM VIDEO Debugger 
which quickly diagnoses elusive bugs without 
the need for extended memory even in very 
large programs. WATCOM C6.5 comes with 
a copy of Express C and offars a broad 
spectrum of advantages including: Extensive 
fine-tuning capabilities. A sophisticated 
register allocation scheme that eliminates 
many costly memory references. True 
register variables. Flow analysis. Altogether 
It allows your code to run its quickest. 

Without a doubt, WATCOM C65 is the 
ideal choice for all memory models, tiny to 
huge, and on systems with or without 
80 x 87. Its flexible run-time conventions also 
allow efficient interfacing with a wide range of 
libraries and language processors. 


Superlative Performance 


& Full ANSIC Optimizing @ On-line Help Text 
Compiier @ Disassembler 

& Visual Interactive Debugger & Overlay Linker 

@ FullANSIC Aun-time @ Object Librarian 
Llbrary @ MAKE 

@ Source Editor @ ExpreseC 

@ WATCOMC and Exprass 
C User's Guides 

& WATCOMC Language and 
Library Raterances 

@ WATCOM C Graphics 
Library Raterence 

@ WATCOM Editor User's 
Guide 


List Price: $495 


Introductory 
Price: 


$295* 





a new world 


je iret Meth (ole Rein 
=e 


bacaltive, 
av) 


am 
Lf 


an 
ae 


| 


fe drs calenter for this eanth ¢ 


ABASBER! 


A @e calender fo bet ee 
opm | = 


System Requirements 
© System IBM PC, PC XT, 
PC AT, PS/2, of true compatible 
= Recommended memory: 512K 
® Operating system PC-DOS or 
MS-DOS. version 2 0 of later 





With the WATCOM VIDEO debugger you can debug large applications without 
extended memory. Now with mouse support. 


Software Credentials. 
WATCOM C65 is the product of 20 years 
of computer language experience dating back 
to the creation of WATFOR in 1965. Mora than 
400,000 software products in woridwide use. 


Cuesta vameen. 
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“,,. WATCOM C6.0 has taken over the 
coveted position of best optimizing 
compiler.” 

Julie Anderson, Editor 

PC Tech Joumal, June 1988 


“., even in the crowded and competitive 
C market, there is room for a product that 
can stand on its own merit and technical 
prowess.” 
Philip N. Hisley, Technical Editor 
PC Tech Journal, June 1988 


“The code generation is exceptional and 
the package is extensive.” 

Richard Reiph 

Dr. Dobb's Joumal, August 1988 


“WATCOM has developed a quality 
product... The performance of 
WATCOMS floating point emulation is 
truly amazing ... WATCOM C excels.” 
Scott Robert Ladd 
Computer Language, June 1988 


“i switched to WATCOM C and reduced 
the size of my 8086 application by 20% 
allowing me to write more code in C 
instead of assembly ianguage.” 
Michael Quinn 
Apple Computer, Inc. 


The fastest, tightest code 
(small mamory model’ } 
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WATCOM C68 MicrosofiC 6.0 Turbo 1.5 
“1A PB Montel 60. 





@ WATCOMCE.5 
Q Microsoft C5 0 


@ WATCOM Express C 
0 Microsoft Quick C 
© TurboC 1.5 
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SPECIAL INTRODUCTORY OFFER! 
Diskette size: 0 3%* O 5%" 

8 C85 at introductory price $295° 

| — Express C, at introductory price $75°* 
— Please send product Information. 
— Please contact re: site licensing and 

1 corporate price quotes. 


I -timitec time introductory prices epply only to prepeld 
orders. (VISA/MastorCard) Shipping and handling axtra. 





Suite 306-21, Dept. PM-913 
1430 Massachusetts Ave., Cambridge, MA 02138 
Available now. For immediate delivery in the USA and Canada call: 


1-800-265-4555 


City. State__Zip. 
VISA... MasterCard_Card #. 

Exp, Date Signaturo____ _ 
WATCOM and Express C ate trademarks of WATCOM Systoms Inc 
© Copyright 1888 WATCOM Progucte inc 








Evaluating the 

traits of the 
new generation 
of C.compilers. 


@ LANGUAGES @ RICHARD HALE SHAW 


~ COMPILING . 
THE FACTSON.. 


PC PROGRAMMERS ARE DEVEL- 
oping a crush on C. As Dennis Ritchie, 
author of C, recently observed, C’ has 
rocketed from being a tool for Unix sys- 
tems programmers to occupying a pre- 
ferred position in PC software houses. 
Threg years ago every machine came 
with a free BASIC interpreter (in ROM 
or on-disk) and an assembler (DEBUG), 
while C compilers were costly and com- 
plicated. Today, with full-fledged pro- 
fessional C compilers available for less 


than $109, the power of C is available to 
every professional and casual program- 
mer. With so many feature-laden C 
compilers at such attractive prices, how 
do you choose one? Part of the answer is 
to have an understanding of how far C 
compilers have traveled since the PC’s 
first appearance in 1981. 


THE C CHRONICLES When the IBM 


PC first appeared, the undisputed lead- _. 


er in the C compiler market was a 
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= C COMPILERS 


CP/M-based compiler known as BDS-C. 
Created by Leor Zolman, BDS (which 
stood for ‘‘Brain-Damaged Software’’) 
featured a number of utilities, clean docu- 
mentation, and a modest runtime library 
with full source code. But most of all, it 
featured speed. It was the fastest CP/M C 
compiler, bar none, and speed was what 
we all sought in those days. 

As C compilers began to appear for 
MS-DOS, many of them used BDS as a 
model, including DeSmet DC88, which, 
as our benchmark test results show, is still 
the fastest to compile among the disk- 
based compilers reviewed here. Other sur- 
vivors from those early days include 
C86Plus, Aztec C, and Lattice C, the virtu- 
al ‘‘king of the hill’? among DOS C com- 
pilers for several years. 

However, two events stand out as wa- 
tersheds in the DOS-based C compiler 
marketplace. The first was the emergence 
of Microsoft C, Version 3.0, in 1985. In its 
subsequent incamations, the Microsoft C 
compiler redefined the substance of the 
professional C development system and 
optimizing code generation. The second 
event was the appearance of Borland’s 
Turbo C, Version 1.0, in 1987, With its in- 
tegrated environment, Turbo C picked up 
where BDS left off—combining speed 
with an interface that allowed the user to 
move through each part of the edit-com- 
pile-run cycle effortlessly. Today the de- 
mand for compilation speed has been ex- 
tended to include professional tools, 
optimized code, and an integrated environ- 
ment. 


A MODEL COMPILER What consti- 
tutes a high-quality C compiler? Evaluat- 
ing the C compilers revolved around sever- 
al key areas. Although the ANSI C 
standard is not yet official, adherence to 
the Standard Draft is important (see the si- 
debar ‘‘Standard C: The ANSI Draft 
Grows Up’’). We were particularly con- 
cerned with those aspects of the Standard 
Draft that imparted immediate benefits to 
programmer productivity and source-code 
portability, such as function prototypes, 
the new preprocessor directives, and 
keywords. We also looked at how effec- 
tively each compiler has implemented the 
ANSI library (see the table ‘‘How ANSI 
Compatible‘ls Your C Compiler?’’). 








STANDARD C: 


THE ANSI DRAFT GROWS UP 


wi the exception of the publication 
of Kernighan and Ritchie’s The C 
Programming Language, the effort to 
standardize C is the most important event 
in the history of the C language. Over- 
seen by the American National Standards 
Institute (ANSI), the standardization pro- 
cess has achieved a multitude of goals. 
The language definition has been tight- 
ened, eliminating the ‘‘gray areas’ left 
over from K&R, and room has been left 
for future growth. Most important, the 
ANSI effort has clung fiercely to the 
“‘spirit of C,”’ the ideal of C as a pro- 
gramming language that is small, porta- 
ble, efficient, and elegant. 


HISTORY OF ANSI C_ ANSI is re- 
sponsible for establishing and defining 
technical, industrial, and commercial 
standards, and it delegates that responsi- 
bility to a group of committees and sub- 
committees in each field. Its X3 commit- 
tee is concerned with Information 
Systems standards, and the X3J11 sub- 
committee is responsible specifically for 
the C language standard. 

X3J11 has met quarterly since its for- 
mation in 1983. It has more than 130 
committee members and nearly as many 
observers, composed of representatives 
from every major compiler vendor, 
along with software and even hardware 
developers. The list of the officers and 
committee members reads like an indus- 
try honor roll, including figures like P. J. 
Plaugher, Thomas Plum, Lawrence 
Rosler, and Jim Brodie. 

When an informal public review of 
the Standard Draft was held in March 
1985, it resulted in the incorporation of 
over 800 suggestions into the draft. A 
formal public review period was held for 
4 months beginning in November 1986, 
with another one taking place early this 


year. 

At the close of the December 1987 
meeting, the X3J11 committee had 
hopes to finalize the standard at the fol- 





lowing meeting, in April of this year. 
This was not to be. 

The slowdown was partly due to the 
addition of a new keyword at the Decem- 
ber meeting. Since compilers have a dif- 
ficult time making optimization assump- 
tions about a data object, steps had 
already been taken to allow the program- 
mer to control the optimization of specif- 
ic data objects. Thus, the volatile 
keyword had previously been added to 
the draft, which indicated data that 
should not be optimized. Now, the com- 
mittee members wanted a keyword that 
would indicate just the opposite: a means 
by which a programmer could say to the 
compiler, ‘‘Make all the assumptions 
you want about this variable, and opti- 
mize it completely.’’ Thus, the no- 
alias keyword was introduced in No- 
vember. 

Enter Dr. Dennis Ritchie, the author 
of the C language. After 5 years of stay- 
ing in the background, having always 
worked through the committee’s AT&T 
representatives and never having attend- 
ed a meeting, Dr. Ritchie objected to the 
way noalias had been formulated and 
the implications of its use in the library 
interface. He showed up at the April 
meeting, in fact, to have it killed. It was. 
And while some committee members felt 
that the concept of noalias might be 
rescuable and that a replacement might 
be devised, this could not be done before 
the following review period. Since ANSI 
Tules stipulate that another public review 
must take place after changes like this 
have been made, finalization of the stan- 
dard was postponed until the September 
meeting at the earliest. 

Only about 20 changes (including the 
dropping of noalias) were made at the 
April meeting, unlike the average 100- 
plus changes per meeting in the past. 
Since another ANSI rule allows the com- 
mittee to limit the solicitation of public 
comment to a consideration of changes 
that are made, the only parts of the stan- 
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dard still open to public review are the 
changes made at the last meeting. So the 
body of the standard will, in all likeli- 
hood, now remain unchanged. And as 
Tom Plum noted, the changes made 
since last fall are innocuous enough that a 
C compiler written then would remain 
relatively unchanged in conforming to 
today’s draft. 

The kind of detail the committee has 
had to cope with is almost unbelievable, 
especially when you consider the nature 
of the few changes made to the draft at 
the April meeting. For instance, the in- 
ternal construction of functions such as 
stromp(), strncomp(), and 
memcmp( ) must now use unsigned inte- 
ger logic to ensure portability. One 
change concemed the definition of the 
time structure in TIME.H, which was 
modified to allow up to 61 seconds per 
minute, thus allowing for ‘leap min- 
utes.’’ Another specified that the 
fflush{) function will now take a 
NULL pointer argument to indicate that 
all output buffers should be flushed. Re- 
member, these are from a meeting where 
relatively few changes were made. 


GUIDING PRINCIPLES _ Personally, 
1 was skeptical about the standardization 
effort until 1 heard P. J. Plaugher recite 
the guiding principles behind the stan- 
dard at a seminar in 1985. Serving as the 
backbone of the Standard Draft, these 
principles have had a great deal to do 
with the committee’s ability to solve dif- 
ferences creatively, rather than political- 
ly, and have prevented the formation of 
factions among committee members. 
The principles include these rules: 

m@ ‘Existing code is important, existing 
implementations are not.”’ That is, don’t 
break working code. If a con- 
formed to K&R but did not exploit the ar- 
eas of the language where K&R was 
vague, it should still work under Stan- 
dard C. 

m ‘‘C code can be portable’’ or ‘‘pro- 








vide a fighting chance for portability,”” 
meaning that a well-written program 
could avoid implementation-dependent 
(and potentially nonportable) aspects of 
the standard; it would thus be portable to 
any environment that supports ANS] 
Standard C. 

m ‘‘C code can be nonportable.’’ Porta- 
bility is available, but it will not cripple 
your ability to write efficient code and 
Stay ‘‘close to the machine.”” 

m ‘‘Preserve the Spirit of C.”’ C does 
not need to be fixed—it was never bro- 
ken! But since K&R left some gray areas 
in C, a number of implementations had 
extended the language or taken liberties 
of their own. This occurrence inspired a 
set of additional guidelines: 

@ Trust the programmer. 

m@ Don’t prevent the programmer from 
doing what needs to be done. 

m@ Keep the language small and simple. 
m@ =Provide only one way to do an opera- 
tion. 

Make it fast, even if it is not guaran- 
teed to be portable: many operations are 
defined in terms of how the target ma- 
chine’s hardware does it, rather than by a 
general abstract rule. 

Further guidelines recognized that all 
compilers would be forced to make some 
changes, warned against making unnec- 
essary changes, and allowed the develop- 
ment of system-dependent code. There is 
one more crucial guideline: ‘‘A standard 
is a treaty between implementor and pro- 
grammer.”’ 

The implementor has greater opportu- 
nities to optimize generated code because 
the programmer can specifically identify 
what he is trying to accomplish in his 
code. In addition, the portability of the 
source code is ensured for the program- 
mer, assuming he adheres to those por- 
tions of the standard that are not imple- 
mentation-dependent. Finally, programs 
will become more reliable because of the 
greater type-checking provided by the 
standard. 











































While it would be impossible to dis- 
cuss the contents of the entire Standard 
Draft here, a few of the more obvious fa- 
cilities and features are certainly worth 
noting. A few archaic keywords were 
dropped and a number of new ones add- 
ed, mostly for specifying function and 
data types and for clarifying optimization 
intentions (as in the volatile keyword 
mentioned previously). 

Function prototyping was added, first 
to help enforce type checking on both the 
types of the arguments passed to a func- 
tion, and also to check the assignment 
compatibility of the function return type. 
A standard function library has been de- 
fined as well, it includes the appropriate 
function prototypes and header files, and 
facilities have been added to allow for the 
intemationalization of C—its use by de- 
velopers whose native language is not 
English (see the table ‘How ANSI Com- 
patible Is Your Compiler?”’). 

For further information on the current 
status of the ANSI C Standard Draft, 
contact 


X3 Secretaria(CBEMA 
311 First St. NW, #500 
Washington, DC 20001 
(202) 737-8888 


The draft document is long. Instead, you 
might order a copy of Thomas Plum’s 
book Notes on the Draft C Standard 
(Plum Hall Inc., 1987). I’m indebted to 
Tom for simplifying and clarifying many 
of the details and concepts that occur in 
the draft document itself. 

Writing and developing an ANSI 
standard for C has been a gargantuan 
task, and the committee should be ap- 
plauded for its efforts. With a little luck, 
by the time you read this the announce- 
ment of a standard will be close at hand. 
While C has evolved considerably in the 
10 years since K&R, Standard C will en- 
sure that C remains ‘‘powerful, simple, 
and elegant.’’— Richard Hale Shaw 





PC MAGAZINE ®© SEPTEMBER 13,1988 
7 





@ C COMPILERS 


g As Your C Compiler? 


Wrie the ANSI standard is not yet 

official (see the sidebar “Standard 
C: The ANSI Dratt Grows Up’), it is 
nearly complete and in its final form. The 
| aecompanying table evaluates the ANSI 
compatibility of the C compilers reviewed 
in this issue. While it would be impossible 
to evaluate each compiler against the 
entire standard, the more-obvious 
facilities and devices have been isolated. 
These should be supported by most im- 
plementations that claim ANSI compati- 
bility. 


How to Use the Table 

Contained in the table are some of the 
new ANSI keywords, aspects of function 
prototyping, and preprocessor and 
pointer syntax changes. (ANSI features 
that were common to all C compilers are 
| noted in the text rather than in the table.) 
| Fifteen ANSI-required header files are 
listed, including the extent to which the 
appropnate function prototypes and 
macros contained in them were found. 
Finally, a number of miscellaneous items 
have been included that would force 
changes in some compilers, particularly 
those that claim compatibility with 
Kernighan and Ritchie. Use this table to 

| judge for yourself the extent to which 

| your compiler is compatible with the 
(nearly complete) ANSI C draft standard. 


New Keywords 

The keywords const, enum, signed, 
unsigned, void, and volatile are 
an essential part of the standard. All the 
compilers have implemented enum and 
unsigned, Note that void can apply to 
| nonexistent function arguments, func- 
tions that don’t return a value, and 
generic pointers (that is, pointers that 
don't point to any particular type of 
object). Some compilers may have 
reserved a keyword without actually 
implementing it—a common practice with 
volatile, 





Le 


ANSI C Compatibility: Summary of Features 


(Products sted in ascending pnce order) 











| Power € Let's ¢ DeSmel 0688 
BEET, S'si095 875.00 __ $9900 
1 const Reserved by Not available Reserved by 
| compiler compiler 
signed Implemented Implemented Reserved by 
\ compiter 
void implemented Not available Implemented 
| volatile Reserved by Not available Reserved by 
| : compiler compiler 
™ PREPROCESSOR CHANGES 
Syntacticel changes 
#farror 1@) fe] e 
ae @) ie) e 
# i) °o e 
fpragma e (e) e 
New eecspe sequences 
\a e S) e 
Ww e e e 
Predefined macro nsmes 
_DATE_ e Oo e 
—STDC_ e O ® 
TIME e [@) e 
FILE_ e (e) e 
_LINE_ e ie) e 
Adjscent string literals concatsnated e e e 
include fliss 
#include "haader 1” e e e 
#include <haader2> e e e 
#include MACRONAME Oo u e 


it 
} a” —Iindicates Editors Choice = @—Yes O—No 
L 





Preprocessor Changes 

ANSI compatibility requires changes to the 
preprocessor of most C compilers. Full 
compatibility requires support for the terror 
and #pragma directives, the “stringizing” 
directive #, and the concatenation directive 
##, Besides the original K&R escape se- 
quences (such as \n), two new ones have 
been added: \.a to ring the system bell, and 
\v to generate vertical tabs. 


There are tive new predefined macros: 
—_DATE 1, TIME ee 
__LINE_,and__STpc__ (used to 
indicate that an implementation conforms to 
STandarD C). Finally, a C compiler's pre- 
processor must support the concatenation of 
adjacent string literals and the new syntax for 
the #:nclude directive, where the name of 
the file to be included may be a macro. 
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+ How ANSI Compatible {— 
























~~ oe — 


be kK 


a" a an 
Quick C €C0-C88 Turbo C Watcom C Microsoft C C86Plus Aztec C86 Lattice C High C 
$99.00 $99 95 $99 95 $295.00 $450.00 $497.00 $499.00 $500 00 $595.00 
Implemented Not available Implemented Implemeniod Implemented implomented Reserved by Implemented implemented 


compiler 
Implemented implemented Implemented Implemented implemented implemented implemented implemented Implemented 


Implemented implemented implemented Implemented Implemented Implemented implemenied implemented implemented 
Implemented Not available implemented Implemented implemented implemented implemented Not avallable implemented 























oO te} e e e e e oO Oo 
e oO e e e e oO be: 
e (e) eo e e e e oO o 
e e e e e e oO Oo e 
e (@) e e e e (a) e 
(@) e td e e 
e Oo 1e) e e e e oO oO 
e (@) e e e e e (e) (9) 
e Oo e e e e oO Cc 
e fo) e e e e e e I 
e e) o ® e e e e e 
e (e] e e i) e e oO e 
e (e e e e e e e e 
e (e} e e e e e e e 
oO e Oo e e Oo e) u Oo 
ee 
Pointers ante SO) eG fee te Note that when used, the notation for 
ANSI-compatible compilers must support is a function returning calling either x or y is indistinguishable: 
generic pointers (designated by void *),the int */ you cannot tell whether y is a pointer to a 
ability to assign a pointer to integer 0 (all SARE, OROUITO tts Sid 0 function or a function itself. 
compilers reviewed here do), and the new is a pointer to such a function 
Notation for pointers to functions. For Bc 
example, y= 6x; /* y 
now points to 
RAY 
AUD ee 7/43 
K&R allowed this 
oe 
yi (ose wae 
standard C also allows this 


+/ (continues) 
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& C COMPILERS 


Is Your C Compiler? 
(continued) 


[)* 3 How ANSI Compatible 
i bal 


Header Files with Macros 

and Library Functions 

The ANS! draft defines @ standard 
function library. Each function in the 
library has a prototype that should be 
found in a specific header (.H) file. In 
addition, these header files should 
Include macros, objects, and type 
definitions that ensure source-code 
portability for programs written to conform 
to the standard. 


While the headers and objects are not 
tequired to be supported until the 
standard is final, many have been in the 
dratt for some time and are no longer 
subject to change. The compilers were 
checked to see if they provide each of the 
15 required header files. Then each 
header file was checked to find out what 
percentage of the more than 200 
prototypes and declarations could be 
found in the correct header file. (In ihe 
table, a yes answer indicates nearly 100 
percent.) 


Miscellaneous 

One of the most valueble tools provided 
by standard C, function prolotyping 
must be supported by an implementa- 
tion that claims compatibility. It should 
Include the ability to define functions 
that accept a variable number of 
arguments, as well es functions that 
specifically have no retum value (for 
exemple, void, which is supported by 
all compilers reviewed here). 


Finally, e number of miscellaneous 
items required by the standard illustrale 
a vendor's sensitivity toward the C 
compiler user: you. These are features 
that a vendor can fudge, since they're 
not very obvious and can be subtly 
overlooked. All the C compilers we've 
Included here let you use the same 
name for two members of different 
structures (that is, distinct structure/ 
union members) and ellow you to use 
structure assignment as a means of 
Initializing a structure. 

—Richard Hale Shaw 





-— - 


{Products listed in ascending pnce order) 


ANSI C Compatibility: se ai of Features 




















Power C Let'sC DeSmet DC88 
ss, $75.00 $99.00 
| Generic pointers 

void * is valid representation e Oo e 
Pointers to functions 

| func () available (new syntax} e a) _ e 
LIBRARY FUNCTIONS 
ASSERT.H e e e 
CTYPE.H e >50% e 
ERNO.H e oO Oo 
FLOAT.H e 0) e 
LIMITS.H e oO e 
LOCALE.H <50% Oo (@) 
WATH.H e e >50% 
SETJMRH e <50% e 
SIGNAL.H e oO Oo 
STDARG.H e Oo e 
STDDEFH e (@) 0) 
STDIO.H e <50% >50% 
STDLIB.H >50% Oo <50% 
STRING.H e Oo >50% 
TIME.H e > 50% Oo 
MISCELLANEOUS | 

Function prototyping e ce) e 

. . Supported for variable argument e ° e 

functions 
identifiers significant to 31 characters e ° e 
integer type modifiers, signed/unsigned 

char ee ee oe 

short. ee ee Lore) 

int ee ee oe 

long ee ee fore) 
long double allowed e e e 
long double larger than double Oo Oo oO 
long float is no longer allowed oO ° oO 
Long constants require L/1 oO ° e 
Floating-point constants require ¥/£ ° ° e 
awitch can use any integer type Oo ° (e) 
Returned expression must be assignment (@) oO e 
compatible with declared return type 

| Complier generates error (@) e e 


message or 
warning for sesignment Incompatibitity 
re —Indicates Editor's Choice @—Yes O—No 
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at fle a” 
Quick C ECO-C88 Turbo C Watcom C Microsott C C86Pius Aztec C86 Lattice C High 
$99 00. $99.95 $99.95 $295 00 $450 00 $49700 $499.00 $500 00 $595.00 
e QO e e e e e@ e e 
e ( e e e Ce) e ) e 
— @ e e e e e e e e 
e e e e e e e e e 
e e e e e e e 
e e e e e e e 
e e e ® e e 
e | ~50% e ~50% >50% 
e e e e e e e e 
e e e e e e e e e 
e e e e e e 50% 50% 
e e . e e e e 
50% « 50% 50% >50% e 50% i e 
e >50% e e e 50% “50% 50% 50% 
e > 50% e e e 50% @ <50% 50% 
>50% e e e >50% --50% e 50% 50% 
e O 50% e e e e 50% 50% 
e e e e e e e e 
e e e e e e ( e e 
e Cd e e e e e 
ee e ee ee ee ee ee ee ee 
ee e ee ee ee ee ee ee ee 
ee e ee ee ee ee ee ee ee 
ee e ee ee ee ee e0e ee ee 
e e e e e e e : e 
e e e e I e 
e @ e e e e e 
e e e i) e e 
e e e e e e e 
e e e e e e e e 
e e e e e e e e 
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@ C COMPILERS 


While many of the compilers reviewed 
here have already implemented a large | 
portion of the Draft, others, Let’s C for in- | 
stance, make no pretensions about being 
ANSI compatible. 

A compiler’s ability to produce effi- 
cient, optimal code is of prime impor- | 
tance. We chose not to use benchmark | 
tests (such as the Sieve of Erastothanes) 
commonly used by other publications. In- 
stead, PC Labs created four benchmark 
programs that exercise C compilers in the 
same fashion as you yourself might: com- 
piling and running programs that take ad- 
vantage of file I/O, string operations, and 
integer and floating-point math. The 
benchmark tests assume that most compil- 


Most compilers that 


generate efficient 
code also offer a 
high degree of ANSI 


compatibility. 


ers can optimize well-written code; they 
imitate the coding habits of a less experi- 
enced programmer and test a compiler’s 
ability to effectively optimize code that 
wasn’t well written from the start. 

DeSmet DC88, as mentioned previous- 
ly, was the fastest to compile the source 
code of the benchmark tests. However, it 
was not measured against the in-RAM 
compilations of Turbo C, Quick C, and 
Watcom Express C. Manx Software's Az- 
tec C86 produced the smallest executable 
code across the board. As for the execution 
times of the resulting code, the most nota- 
ble were those of Watcom C 6.5, which 
consistently scored in the top three, and 
Microsoft C 5.1, which always scored in 
the top four. 

Interestingly, most compilers that gen- 
erate relatively efficient code also offer a 
high degree of compatibility with the 
ANSI Standard Draft. And these compil- 
ers were often the slowest to compile the 
benchmark test source code—not at all 
surprising, considering the number of 





ANS] type-checking and code optimiza- 
tions that have to be performed. 

Next, we evaluated each compiler’s 
user interface. The introduction of Turbo 
Ca year ago forced compiler vendors to re- 
evaluate this aspect of their product. Mi- 
crosoft and Watcom offer companion 
products (Quick C and Watcom Express C) 
that produce an integrated environment 
similar to Turbo C’s. Other programs, 
ECO-C88 for example, mimic Turbo C's 
integrated environment. Other companies 
have yet to respond. 

We also considered whether a source- 
level debugger (or any debugger) came 
with the program. There’s no reason for a 
programmer to use SYMDEB or DEBUG 
when a CodeView-like source-code de- 
bugger is included. Again, Watcom C 6.5 
and Microsoft C 5.1 led the way, with 
Quick C, Watcom Express C, DeSmet 
DC88, Aztec C86, Let's C, Power C, and 
ECO-C88 not far behind. 

It should be noted that one of the com- | 
pilers reviewed is a special case. NDP C- 
386, from MicroWay, produces code for 
the 80386 protected mode; it requires the | 
Phar Lap 386/DOS-Extender and 2MB of | 
memory. As such, it differed so much that 
we felt it could not be compared with the 
other compilers in the features table or in 
the benchmark tests. 





A LOOK TO THE FUTURE | recently 
asked Dennis Ritchie how he felt about the 
ANSI standardization effort. He admitted 
that though he had been initially apprehen- 
sive, he thought the Committee ought to be 
commended for a job well done. He did 
say that he still had some reservations 
about the const keyword, since it had 
originally been meant to designate data 
stored in ROM but has since come to rep- 
resent any data that cannot be written 
upon—a related but dual meaning. 

Ritchie indicated that a certain stasis 
may come to C, since “the implementa- 
tion of function prototypes has actually 
created, in essence, two languages."* New 
code won’t compile under old compilers, 
he said, and, in some cases, old code 
won't compile under the new. In ‘‘The C 
Mystique,’’ elsewhere in this issuc, 
Charles Petzold also hints that C may be- 
come static: ‘*a standardized language is a | 
language that will no longer grow.”’ 





Indeed, Ritchie admitted that he would 
like to have seen the FORTRAN facility of 
dynamic arrays added to C, but warned 
that the design of C wouldn't conveniently 
allow it. 

Perhaps the next trend in the evolution 
of this wonderful programming language 
will be for someone to rethink the assump- 
tions upon which C is based. That just 
might be one of the design goals for the au- 
thor of ‘*D.’’"—Richard Hale Shaw 


Aztec C86 
One of the older C compilers for the PC, 
Manx Software Systems’ Aztec C86, Ver- 
sion 4.10c, is still competing with the new 
kids on the block. Although this old com- 
petitor lacks pull-down menus and an inte- 
grated editor/compiler, it still has some- 
thing to offer. 

The $499 commercial edition fits easily 
onto five disks that are stuffed into one 


| IBM-style three-ring binder. Included 


with the compiler is an extensive MAKE 
utility, an assembler, a library utility, the 
linker, an execution profiler, and two de- 
buggers. A lot of utilities are included as 
well, the most interesting of which is a **C 
Prototype to English’’ and ‘‘English to C 
Prototype’’ translation program. Also 
thrown in are libraries to allow the creation 
of executable files for DOS 1.1, CP/M-86, 
and Unix. Aztec C86 also includes C 
source code for the libraries. 

Although strictly command-line-ori- 
ented, the compiler itself is surprisingly 
good. Compilation is swift, generating 
small, reasonably fast executable files. A 
few of the common enhancements such as 
interrupt functions and register pseudovar- 
iables are missing, but most of the ANSI 
draft standard is present. For example, Az- 
tec C86 is one of the few compilers to 
properly handle the # and ## preproces- 
sor tokens. 

Aztec C86 is very good about interpret- 
ing prototypes and detecting type changes, 
but, surprisingly, it does not understand 
prototype ellipses. It accepts both the 
const and volatile storage classes, al- 
though const seems to have no effect. 

Aztec C86 accepts in-line assembly lan- 
guage without special provisions. Manx is 
working to make the libraries match the 
competition's, but several functions are 
still missing, most notably those dealing 
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Case History #60102 


“With the addition of PC EXPO in 
Chicago, NETWORLD, MMA Meet- 
ing & Show, National FinCom and 
National CASEcon, our data proces- 
sing needs simply outgrew our existing 
system,” said Steve Ianuzzi, Con- 
troller for H.A. Bruno Inc., the trade 
sition management company. 
“We decided to look right in our own 
own backyard at last year's PC EXPO 
in New York, and we found that 
DataF lex provided everything we 
needed to turn our multi-user system 
into a powerful database machine.” 


DataFlex lets us control the 
data instead of it controlling us. 
“When we were producing only one 
show, our database needs were sim- 
ple: a list of prospect names which 
could be flagged for invoicing as 
they registered,” explained Ianuzzi, 
“but with several big shows a year, 
that system quickly became over- 


“St 


whelmed. We needed software that 
would let us control the data instead 
of it controlling us, One company 
might be exhibiting in all our shows 
...another in just two, Our account- 
ing system had to be much more 
sophisticated than simply a list of 
prospects. Company profiles, list- 
ings for multiple shows and all sorts 
of details were needed in a form that 
could interface with our accounting 
system. We found that DataFlex 
would answer all of our database 
management needs.” 


Ahighly automated office 
thanks to DataFlex. 
“Starting in 1988, all of our shows 
will be run completely by DataFlex. 
From tracking exhibitors, invoicing 
exhibit space and registrations 
to meeting room sales, accounts 
Perle and accounts receivable, 
ataF lex will be handling every 
aspect of our operation. We're even 
moving our payroll work from an 


arting this year, 


all of our trade shows 
will be run completely 
by DataF lex.” 


Stephen J. Ianuzzt, H.A. Bruno, Ine., Controller 


Data Access Corporation 
14000 S.W. 119th Avenue 
Miami, Florida 33186 

(305) 238-0012 

TELEX: 469021 Data Access CI 
FAX: (305) 238-0017 


code FLEX16 when prompted 






For more information, call from your modem 1-800-444-8080 
300-1200 baud, 8 bit, no parity i stop bit) and enter the access 





outside firm to inhouse,” said 
Ianuzzi. “Now, what’s behind the 
scenes at our high tech trade shows 
will be as sophisticated at what's 

in the booths!” 

Take the first step to more efficient 
program development today. Return 
the coupon below for your free 
DataFlex Demonstration Diskette. 


Toll Free Sales Lines: 
Nationwide 1-800-451-FLEX 
In Florida 1-800-331-3960 








FREE SELF-RUNNING DATAFLEX DEMO 
(PC-DOS/MS-DOS ONLY) pcm9/13/88 
Find out more about DataFlex’s ease of use and programming power, 
Mail this coupon today for your free self-running demonstration diskette. 











i How many compute 
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ystems are in use at your company? 
Ml Do you use a Local Area Network or Multi-User computer? 






i | Data Access Corporation, 14000 S.W. 119 Avenue, Miami, Florida 33186 





Our connections with IB 


_ FREES 








As the saying goes, the more well-connected 
you are, the more powerful you are. One example 
of this is what we've done with IBM’s personal 
computers and the System 3X minicomputers. 

At IDEA, we've developed a greater number 
of ways toconnect IBM’s full line of PCs and the 
PS/2 to the System 3X than anyone else. And in 
the process, we've truly pushed the capabilities of 
these machines to new limits. 

Our position as the leader in PC-to-3X 
communications has been attained by following 
asimple belief—one which proposes that merely 
making the connection is not enough. 


FROM THE PC TO THE PS/2. 


Not long after IBM introduced the PC, we 
introduced the first fully functional link between it 







and the System 3X. And we did the same thing 
when the PS/2 came out. 

Now whatall this means is that no matter 
which IBM personal computer you have, or even if 
you have a variety of them, we have a variety of ways 
to connect them to your 3X. Plus we'll be able to 
connect whatever comes along in the future. 


THE GATEWAY TO COMMUNICATIONS. 


If you want to be well-connected, you've got 
to expand your network. The best way to do that is 
with IDEA’ local and remote gateway products. 

With the IDEAcomm 5251/Gateway, for 
example, you can distribute host sessions to any 
combination of PCs and PS/2s on your IBM Token 
Ring, or NetBIOS-compatible network, and give 
them access to your 3X. 


























= 





Ona smaller scale, IDEAcomm 5251/Share 
lets four microcomputers access the System 3X 
through just one emulation board. Anda user can 
even call in from the field with a laptop computer 
to get current information from the 3X through 
an asynchronous modem. 


LOCAL OR REMOTE CONTROL. 


Further evidence of our commitment to 
advancing PC-to-3X communications is seen in 
our local and remote capabilities. 

JDEAcomm 5251, whichis the standard 
in twinaxial communications, allows single- 
keystroke access to the System 3X. Yet it’s one 


of the most powerful products available today. It’s 
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the only one to support full 132 column 3180 emu- 
lation, while providing graphics output anda 
windowing feature that lets you view multiple 
concurrent host sessions. For your branch offices, 
the IDEAcomm 5250/Remote offers the most 
cost-effective means of access to your 3X. 

If you want to get the most from your System 
3X, call us at 1-800-257-5027. Because when it 
comes to 3X communications, it’s true what they 
say—it isn’t what you know, it's who you know. 


IDEAssociates 


The Leader in PC Technology. 


TDEAssocuates, Inc., 29 Dunham Road, Billerica, MA 01821, (617) 663-6878, Telex 4979780. France. Hong Kong. Germany, Unuted Kingdom. The IDEA, IDEAssocates and [DEAcomm traderrarks are registered m the U.S. Patent and Trademark 
Office by ‘Corporation, 


Inc. IBM and Token Ring are repstered trademarks: 


of Lnternatsonal Busmess Mactunes Corporation. PS/2 ts a trademark of International Business Machanes| 
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@ C COMPILERS 


tid FACT FILE 


u t t 
DOS 2.0 or later. 

In Short: Aztec C86 is the chameleon of the 

group, suppo. ing in its various formsenvi- | 
ronments frora the Macintosh to Unix. tl fea- 
tures good performance and professional sup- 
port, includinz ROM, in-line assembly, and | 
library sourcr code. However, the manual is 


difficult to use. Not copy protected. 
CIRCLE 682 ON READER SERVICE CARD 


with DOS directories and files. 

Included on the distribution disk is a 
READ.ME file with last-minute changes 
and updates to the manual. Manx is to be 
commended, however, for including a list 
of known bugs. All compilers have bugs, 
and knowing what they are in advance can 
save you hours of confusion. 


UNIX EDITOR = The Aztec C86 editor is 
straight Unix vi, except that you can use 
the function keys and the arrow keys in 
place of vi’s inane commands, if desired. 
Manx has integrated the compiler, the as- 
sembler, and the linker. One simple com- 
mand takes the source C program all the 
way to an executable .EXE file. The object 
file format is proprietary; however, a sepa- 
Tate utility is supplied to convert Aztec 
C86-format object files into Microsoft for- 
mat for linking via the DOS linker with the 
output of other compilers. 

The debugger is of the source code vari- 
ety, but it's not window oriented. The 
source code listing scrolls off the screen; 
you must periodically restore it by using a 
list command. The debugger supports all 
the expected features, such as permanent 
and temporary breakpoints, watchpoints, 
and assembly language or source-level de- 
bugging. 


FRACTURED MANUAL Partly because 
of age and partly because Manx apparently 
shares parts of the manual with compilers 





for other environments, the Aztec C86 
manual is fractured and difficult to use. 


The first section includes several layers of | 


updates in reverse chronological order, 
like fossil layers. Overviews of the com- 
piler, assembler, linker, and so forth fol- 
low, divided from each other so that they 
can be combined in different ways for dif- 
ferent packages. This arrangement makes 
for some confusion—for example, no 
mention is made in the discussion of the 
debugger as to what compiler or linker 
switches must be engaged for it to work; 
these switches are described with the com- 
piler and the linker, respectively. 

The documentation on the library is 
evenly divided into System Dependent and 
System Independent sections, but when 
you want to look up a function, you often 
don’t know to which category it belongs. 
Since page numbers start over with each 
section, finding items is difficult even 
when the index does list them. Dividers 
would help, but a better solution would be 
to integrate the manual’s parts into a uni- 
fied whole. 

Aztec C86 also comes in two less-ex- 
pensive versions: The Developer system 
does not include library source, libraries 
for other operating systems, or ROM sup- 
port; the Professional system removes the 
profiler and the Compact and Medium 
model libraries as well. Despite its age, 
with the help of a new manual and an ex- 
panded software library, Aztec C86 could 
still compete. —Stephen Randy Davis 


C86Plus 

“The king is dead! Long live the king!”’ 
can also be said about C86Plus, Version 
1. 1—Computer Innovations’ $497 C com- 
piler. 

Computer Innovations (CI) was one of 
the major players back when the game of 
hosting C on the PC was still young. Then, 
C compilers were invariably crude and un- 
reliable; most didn’t even implement the 
full language. By comparison, CI’s C86 
compiler was stable and polished. Sure, it 
was more expensive, but if you intended to 
do serious development work, you paid 
the extra cost. 

Times have changed, and so have us- 
ers’ expectations. Old-time compilers are 
finding it difficult to keep pace. The ANSI 





We ae 


FILE 


In Short: Although it’s trying hard to keep 
up with an evolving ANSI C standard, 
C86Plus still has its rough spots: slow compi- 
lation with mediocre code generation, for ex- 
ample. However, C86Plus is highly compat- 
ible with earlier versions of C86, Not copy 
protected. 


GIRCLE 681 ON READER SERVICE CARD: 


C-standard C86Plus resembles the be- 
loved K&R C86 of old, but new pretenders 
have come to claim the throne. 

C86Plus arrives on seven floppy disks, 
tucked away into two smallish IBM-style 
three-ring binders. One of these binders 
contains a description of the library, the 
other an overview of the compiler itself. 
Although the documentation is well writ- 
ten and the description of the library is ade- 
quate, the compiler manual is extremely 
terse. In keeping with its original image as 
a “‘professional’’ compiler, C86Plus has 
no manual tutorial, nor any but the most 
compact descriptions of C or C86Plus. An 
extensive on-line help program is avail- 
able, though, as well as a help switch on 
the compiler itself, for a brief review of the 
legal switches. 

Installing the compiler onto a hard disk 
(you must have a hard disk, with a mini- 
mum of 512K) is a breeze. You select the 
destination directory name and the memo- 
ry models to install, the installation pro- 
gram takes it from there. You can also in- 
stall the source code to the libraries. 

C86Plus is executed strictly from the 
command line. Operation is much like that 
of Unix’s CC compiler. Enter ‘‘CC’’ fol- 
lowed by the name of the C source pro- 
grams, and C86Plus automatically per- 
forms compilations and linking. Switches 
control C86Plus’s operation, allowing, for 
instance, the generation of real-mode 286 
or 386 instructions. You can store these 
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isn’t it frustrating? You need all kinds of 

7 forms to run your business, With a PC 
on your desk, why are you still doing 
forms by hand? Now with FormWorx™ 
‘and FormWorx with Fill & File™ 
:you have two ways to streamline your 
forms processing. Save time, Save 
money. Get down to business. 


| | FormWorx*" Get the forms 
\ | you want, 
| Invoices, expense reports, tracking 
sheets, records, logs, and schedules. 
' Whether it’ a form youuse a thousand 
| times or a one-of-a-kind, you can 
make it with FormWorx. Start from 
scratch or modify one of the many 
forms we've already created for you. 
‘Business forms that look business-like. Draw verti 
1 { cal and horizontal lines —single, double, and thick—with just 
I’ a singte keystroke. Lines print perfectly straight and solid on 
; dot matrix and laser printers. Type and edit text. Large, wide, 
and condensed type sizes. Underline, boldface, center, justify, 
reformat, alter case, and more, 
It’s easy to change your mind. Stretch 
or shrink a form. Erase, copy, and move things 
around until every detail is just right. Sort and resort 
a fist, search for a word, etc, There's even an “Undo” 
command for those times when the computer does 
what you say instead of what you mean, 
The fastest and easiest forms generator 
on the market. Period. intuitive pull-down 
| menus and clear commands allow you to create your 
} first form soon after opening the package. It's that 
simple, 





The critics are unanimous: 
“FormWorx makes it easy to create forms. Inexpensive...easy to use." The Wall 
Street Journal. 

“The user interface is first rate. Editing is especially easy. The documentation is well 
written, comprehensive, and easy to understand.” PC Magazine. 
And users 


on the market 
Reep coming back with their friends!” R.DW., Lexington, S.C. 


| 1-800-992-0085 


In Mass. 617-890-4499 


FormwWorx 
CORPORATION 
Reservoir Place, 160! Trapelo Road, Waltham, MA 02154 


Hardware requirements: Over 125 printers supported. Requires [BM PC, PS/2. or compatible with 
DOS2.0 or higher FormWorx—320 KB, FormWorx with Fill & Fiie—S12 KA Works withor without a 
wraphics board. Color is displayed on color systems Available on 3 5° disks when specified Not 
copy protected. 

Prices and terms subject to change without notice. Trade-up rebate offer expires June 30, 1988. 
FormWorx and Fill & File are rademarks of FormWorx Corporation dBase Ill Plus isa trademark 
of AshionTate, 
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ree Business 


agree: 
“A great product is only half the story. You folks at FormWorx also have that ingredient which is missing with so many products 
service. You take care of your customers like few in the industry do today—and the customers 













NEW! FormWorx with Fill & File” 
Fill out forms 
All the features of FormWorx plus powerful Fill 
& File software that lets you easily fill out the 
government and industry forms. Armed forces, 
real estate, insurance, health care, law, education... i 
Form template shows on screen for easy fill-in. 
Simply tab from one blank to another and just type. Your 
typing stays in the blanks and the form is protected 
against accidental overwrites. Easily edit your entries 
and get letter-perfect printouts every time, 
Lets you print only the data onto preprinted 
forms. Perfect alignment every time. Or if you prefer, 
print the form and the data onto blank paper. Either 
way, you can use search conditions to batch print only 
those forms you need. 
Minimizes retyping, “Lookup” lists help you type 
frequent entries automatically. “Ditto” repeats what you 
typed before. Date, time, and serial number “stamps” 
will save you precious time, And fixed data can be 
in “Read-only” fields. 
Stores data in a database file for 
later use. Just retrieve the information 
whenever you need it for that form...or any 
other form. Store up to 32,000 records in a single 
file. Easily locate and update specific records. 
Reads and writes dBASE [Il Plus™ 
(DBF) files directty so the data on your forms 
can be used to generate reports, summaries, 
mailing labels, form letters, etc. Easily create a 
form for loading information into your dBASE 
files, Or quickly make a form for viewing selected 
information in those files. ASCII and other file 
formats are also supported. 
Fill & File even does the math! 
included free: FormWorx 











Automates forms processing 
in your office, 


Offer! FormWorxis just $95” FormWorx with Fill & File is just $149° Each package 
includes dozens of ready-to-pninl forms, an easy-to-read manual with tutonals, and FREE telephone 
support. 














| Yes!Sendme © FormWorx 1 FormWorx with Fill & File 
! <] Please charge tomy 1 VISA MC (AMEX —@ Enclosed is my check or money order. 
] Cardo. Expires Make checks payable to FormWorx Corp. 
| Shipping and Handling in US/Canada 
Signature FormWorx—$4 75, FormWorx with Fill & 
Fite—$6 75 Aur mail overseas FormnWorx~ 
| Name $10. FormWorx with Fill & File—$18. in MA | 
add 5% sales tax. 
| Title 
| Company 45-Day Money Back Guarantee! 
If for any reason you are not satisfied, 
i rAdtiias ne ee ee call our customer service department 
City —__ Stale Zip eine al re 
Telephone( ) 
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OUR CONTRIBUTORS 





Stephen Randy Davis has been a micro- 
computer programmer for 10 years. He is 
the author of Turbo C: The Art of Ad- 
vanced Program Design, Optimization 
and Debugging (M&T Books, 1988) and 
is a frequent contributor to PC Magazine. 
Ray Duncan, a contributing editor of PC 
Magazine, wnies the Power Program- 
ming column. He is the author of Ad- 
vanced MS-DOS (Microsoft Press, 1986) 
and Advanced OS/2 (Microsoft Press, 
scheduled for publication in fall 1988). 
Ross M. Greenberg is the owner of a 
New York City consulting firm that spe- 
cializes in MS-DOS and Unix program- 
ming in the C language. He has written 
communications programs in C for the 
past 5 years. 

Pamela J. Milland is a project leader in 
PC Labs. 


Charles Petzold, a contributing editor of 
PC Magazine, writes the Environments 
column. He has been a professional pro- 
grammer since 1971 and is the author of 
Programming Windows (Microsoft 
Press, 1988) and Programming the OS/2 
Presentation Manager (Microsoft Press, 
scheduled for publication in fall 1988). 
Vincent Puglia, president of PLS Con- 
sulting Services in Lindenhurst, New 
York, has written programs for both 
mainframes and PCs. He is familiar with 
many third-generation languages, in- 
cluding C, PL/1, COBOL, Pascal, and 
BASIC. 

Richard Hale Shaw, a contributing edi- 
tor of PC Magazine, edits the C submis- 
sions to the Languages column, and has 
been programming inC for 4 years. He is 
also a software engineer at Hilgraeve Inc. 








switches into environment variables along 
with the include file and library paths for 
automatic recall. 

A limited MAKE capability keeps 
C86Plus from compiling source files that 
have not changed. A separate MAKE utili- 
ty allows you to spell out detailed depen- 
dency relations in a project file for serious 
development. A library utility also comes 
with it, but there’s no debugger or editor. 


SLUGGISH EXECUTION C86Plus’s 
execution is sluggish; the compiler rou- 
tinely performs near the bottom of the list 
of compilers tested. The resulting pro- 
grams were never the worst performers 
tested, but they were always behind the 
pack. And while C86Pius implements the 
vast majority of the ANSI draft standard, it 
is not without flaws. Version 1.1 had sev- 
eral bugs—for example, accepting a long 
argument to a switch statement, but then 
generating code that caused a crash. Even 
CI’s standard stdio.h include file rou- 
tinely generated a spurious warning mes- 
sage during compilation. 

C86Plus supports the ANSI C draft 
standard. It also supports common exten- 
sions such as the near and far pointers, 
bul not HUGE. Features salseing include 











interrupt procedure types, in-line as- 
sembly language, and direct access to the 
registers. While retaining as much com- 
patibility as possible with C86, the 
C86Plus library has adapted quite well to 
the ANSI standard. Missing, however, are 
support for windowing or graphics or for 
devices such as a mouse. 

You can work around most of 
C86Plus's problems. The bugs we en- 
countered were not serious, and you could 
add the missing features in the library. And 
C86Plus will work with other vendors’ 
editors and debuggers. 

—Stephen Randy Davis 


DeSmet DC88 

DeSmet DC88, Version 3.1, from C 
Ware, is a lean, mean, high-quality C de- 
velopment package that puts compilation 
speed ahead of nearly every other feature. 
Offering a program editor, assembler, 


| compiler, linker, and source-code debug- 


ger, DeSmet DC88 also sports a package 
of excellent programmer’s utilities. The 
$99 program is designed for the C pro- 
grammer who prefers writing small appli- 
cations, utilities, and software tools. 

Originally written and developed by 





PC 
F AWG T omk 1 LLE 
DeSmet DC88, 


Version 3.1 | 
C Ware 

P.O. Box 428 

Paso Robles, CA 93447 
(805) 239-4620 

List Price: $99 

Requires: 192K RAM, 








DOS 1.0 or later. 

In Short: A complete development system 
with editor, compiler, assembler, linker, de- 
bugger, and software tools including execu- 
tion profiler. Limited mostly to small-model 
code generation, but including the fastest 
compiles in the West. Not copy protected. 
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Mark DeSmet, a consultant to Intel, De- 
Smet DC88 produces code for what is pop- 
ularly known as the small model; that is, 
no more than 128K of memory—64K for 
code and 64K for combined data, heap, 
and stack space—can ever be used. While 
the package offers stopgap measures for 
allowing greater code space (overlays) and 
has a large-case option for producing large 
model code, its greatest strength is also its 
greatest weakness: the compiler primarily 
produces small-model code for small and 
medium-size applications, including soft- 
ware tools. 

This simplifies everything about the 
compiler. Since only one model is support- 
ed, you won’t have to worry about which 
one to choose. This has also allowed C 
Ware to optimize the compiler and simpli- 
fy the assumptions that the compiler must 
make about the code it generates. So it 
should come as no surprise that DeSmer 
DC88 compiled the PC Labs benchmark 
tests faster than any other disk-based com- 
piler tested. 


DEMANDING INSTALLATION While 
DeSmet DC88 is relatively easy to install, 1 
found that the process demands more than 
you might expect; it certainly can be time- 
consuming. The software arrives archived 
on three disks, and you must manually 
copy it from the disks and unarchive it. If 
you have the disk space, it’s simpler to un- 
archive the whole thing and delete what 
you're not polng to use Also. you must 
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Now theres room 


for eyeryone 
_on the fast track. 


Compaq introduces the best 
of 80386 technology 
for every computer user. 











The new 16-MHz 
COMPA 
DESKPRO 3865 





When Compaq 

pioneered high- 

performance personal comput- 

ing and introduced the industry's 

first 32-bit PC's based on the Intel” 386* chip, 

we gave performance-hungry business users, 

engineers, analysts and software developers 

the tools they needed to run complex applica- 
tions faster and better. 





Now, we're 

introducing the new 

COMPAQ DESKPRO 386s and 

COMPAQ DESKPRO 386/25. And extend- 

ing our high-performance 80386 line in both 

directions. To meet the increasing demands of 

today’s general business users and to provide our 

power users with more power than ever. So 

everyone can enjoy the speed and future capabili- 
ties of 80386 computing. 

In each COMPAQ 80386 PC, our exclusive 
design lets every component operate at opti- 
mum speed. Giving COMPAQ personal comput- 
ers a considerable edge in system performance, 
ensuring compatibility with industry-standard 
software and hardware, and providing what 
may well be the ultimate in connectivity for 





high-performance, 
network environments. 
The new COMPAQ DESKPRO 3868 
is the first personal computer designed spe- 
cifically to let general business PC users head 
straight for the performance and potential of 
80386 personal computing. 

For more advanced applications, the origi- 
nal COMPAQ DESKPRO 386 and the COMPAQ 
DESKPRO 386/20 deliver even higher levels of 
performance. 

And now at the top of our line is the 
COMPAQ DESKPRO 386/25. The most power- 
ful personal computer available. 

With our two newest machines, we're not 
just pushing 80386 technology forward; we're 
widening it. To let every personal computer user 
take advantage of everything COMPAQ 80386 


power has to offer. 
LOMPAA 


It simply works better. 


Now, breakthrough technol- 
ogy from Compaq brings the 
power and potential of 80386- 
based personal computing to 
millions of business PC 
users. The first personal 
computer powered by the 
new Intel 386SX* micropro- 
cessor, the new COMPAQ 
DESKPRO 3868 is designed 
specifically as an affordable, 
high-performance alterna- 
tive to 80286-based PC's. 








Surrounding its revo- 
lutionary microprocessor 
are high-performance 
components and a 32-bit 
architecture that run your 
current software up to 
60% faster than most 
10-MHz 80286 PC's. Plus 
give you the power to run 
32-bit software that 
80286 PC's won't run at all. 
And exciting new multi- 
tasking software such as 








Microsoft’ Operating 
System/2 from Compaq and 
Microsoft Windows/386. 
With its sleek, ‘small 
footprint’ design, the 
COMPAQ DESKPRO 3865S 
takes up far less room 
than its competition. 
But it gives you 
room for four 
internal 
storage 
devices. 


So you can easily tailor it to 
your exact needs. Choose 
from fast 20-, 40-, and 110- 
Megabyte Fixed Disk Drive 
options; 5/4-inch and 31/2- 
inch diskette drives; even 
tape backup options. 

We give you one full 
megabyte of high-speed 
memory standard. And 
you can expand to 13 mega- 
bytes without using an ex- 
pansion slot. This will 


come in handy when 
you're ready to thoroughly 
exploit the MS° OS/2 oper- 
ating system and advanced 
80386 business software. 
We even built features 
like advanced VGA graph- 
ics and standard interfaces 
for a mouse, printers and 
other peripherals into the 
system. This saves your 
slots for modems, network 
boards and much more. 


You'll also find two 
more standard features: 
the same sophisticated 
engineering and uncom- 
promising quality that set 
all COMPAQ 80386 com- 
puters apart. So head for 
the performance you really 
need for today’s applica- 
tions, And the 80386 po- 
tential you'll need for 
tomorrow's. With the new 
COMPAQ DESKPRO 386s. 





2 sainlibiads the COMPAQ DESKPRO 3865. 


New technology 


delivers affordable 80386 performance 
for anya a 80286 PC's. 


LOMPAA 





It simply works better. 


ie? 






Once again, Compaq introduces a 
personal computer that leaves every 
other PC in the dust. With its unsur- 
passed Intel 25-MHz 386* microprocessor, 
exclusive COMPAQ Flexible Advanced Sys- 
tems Architecture, and up to 1.2 gigabytes of 
storage, the new COMPAQ DESKPRO 386/25 is 
the ultimate expression of 80386 technology. 
Its FLEX Architecture uses separate mem- 
ory and peripheral buses operating in concert to 
reach maximum system performance, while 
maintaining compatibility with industry- 
standard hardware and software. By splitting 


the work, they also prevent infor- 

mation bottlenecks in the system. 

The 25-MHz cache memory control- 

ler keeps data instantly accessible, and 

that lets the processor tear through appli- 

cations with 0 wait states 95% of the time. 

All this translates into performance 

that's up to 60% faster than most 20-MHz 
80386-based PC's. - 

And, with the optional Intel 387* or Weitek™ 
coprocessor, you'll even be able to match the © 
numeric processing power of a dedicated engi-. 
neering workstation at a fraction of the cost. 







You can go from one megabyte of standard, ~ 
high-speed memory all the way to 16 megabytes. - 
And for storage-hungry applications, such as . 
networks using disk fault tolerance and multi- 
user systems, the COMPAQ DESKPRO 386/25, . 


Fixed Disk Drive Expansion Units, is able. to. 
provide up to a massive 1.2 gigabytes of high-- 

- performance storage. With an average access ° 
time as low as 20 milliseconds. . oth ae ey, 
Of course, we give you a choice of 54" or « 
32" diskette drives and high-capacity tape’ 


| backup options. 


Introducing the 25-MIHz COMPAQ DESKPRO 386/25. 
The most powerful personal computer available... 


“and -overtall . system: . performance, 


“COMPAQ DESKPRO 386/25. 
with two optional COMPAQ 300-/600-Megabyte - 
“ computer -available. . But . 





, “For sophisticated PC users who require the 
ultimate in power, compatibility,’ ectivity 

personal: computer ‘comes close _ to“ the “ne y 
‘It's’ sitaply the: niost. 


Compaq users have come 
again and again: i 





fore lage! ¢ 


Ak simply works better, 







Next to high perform 
ance, the advantage of 
COMPAQ 80386 comput- 


both today's and tomor- a A 


ing is compatibility with ae 

row’s software. From MS- 1] 

DOS’ to the exciting new MS 5 Windows/396 
OS/2 operating system. And 

beyond. 

Thanks to a close and Si] 
longstanding working relation- = 
ship between Compaq and 
the industry's independent 
software developers, the 
COMPAQ line of 80386 per- 
sonal computers is especially 
capable of letting you tap the 
full potential of all the new 
multitasking software. 

You'll run MS-DOS 3.3, 
plus MS OS/2, Microsoft 
Windows/386, XENIX{ 
UNIX and the thousands of 
applications written for them. 
And with any computer from 
the COMPAQ 80386 line, 
you'll run them all faster. 1-800-26. 


Take one 
quick spin an 
why COMPAC 
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Array A collection of data items of the 
same type. An array may be accessed by 


dimensions, and multidimensional ar- 
rays usually represent tables. A simple 
array might contain values for the days of 
the week. 


types: 

1. char (character): ASCII characters 

2. int (integer): integer numbers 

3. float: floating-point, or real num- 
bers 

4, doub1e: large floating-point numbers 


of the proposed C standard, void may 


value or may be used to create generic 
pointers. 

C operators An operator tells a com- 
puter to perform a specific operation, 
such as multiplication, division, or deter- 
mining a statement as true or false. Be- 

























Cuses increment (+ +, which adds | toa 
number’s operand), decrement (——, 


relational operators. C is known for the 
versatility of its operators. 
Code block A series of statements, en- 


make your own decisions as to what kind 
of directory structure you'll use and which 
files go in which directory. There’s no in- 
Stallation program included that would 
automate this work for you. 

C Ware does provide a fine full-screen 
program editor, SEE, that can run the 
compiler and linker without your having to 
exit to DOS. Also available is the ASM88 
assembler, which uses a subset of MASM 
instructions. Again, it’s very fast since all 
data and code references can be assumed 
to be 2 bytes long (for the small model). 

Among DeSmet DC88’s features, a fa- 
vorite of mine is its ability to handle in-line 
assembler, embedded in the source code. 
This is accomplished by using some addi- 
tional preprocessor directives, #asm and 
#, respectively. The compiler assumes 
that any lines falling between these two 
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together as a unit. 


an index. Arrays may have one or more | Compiler Translates program source 
code into object code. Since a computer | memory address. A key element in the 


can execute object code directly, com- 
piled programs run more quickly than in- 
terpreted programs. 


C data types C allows five basic data | Functions As independent subrou- 
tines, functions allow modular program | tains a variety of statements that regulate 
creation. The main program will contain | the flow of a program. The WHILE, 
calls to functions, which then perform | FOR, and DOWHILE statements control 
operations, return values, call other func- | program loops; IF and SWITCH are used 


tions, and generally act as very simple 
standalone programs. Extensive use of 


5. void: recently added by ANSI as part | functions increases portability. 


Interpreter Reads and executes pro- 


either declare a function as returning no | gram source code line by line, without 


generating intermediate object code. 


Many C programmers use an interpreter | Register In C, variables may be de- 


as an interactive debugging tool, which 
enables them to view a program while it 
is executing. 

Library C compilers have standard li- 


sides the usual mathematical functions, | braries consisting of functions used to 
perform commonly required tasks and | register variables are therefore very fast. 
V/O operations. A hallmark of a good | Variables C declares variables within 


subtracts 1), and a number of logical and | compiler is the richness of its libraries. | functions (local variables), in function 


Linker Combines program code with 
functions found in the C compiler’s li- 
braries. Some C vendors supply linkers; 


| ; 


directives is assembly language. In addi- 


tion, the compiler has a convenient way of | watch the contents of local and global vari- 


accessing the registers of the 8088—by us- 
ing pseudoregisters. While not as versatile 
as the pseudoregisters found in Turbo C, 
they’re easy to use. 


NO COMPILE-LINK DRIVER One 
problem | found with DeSmet DC88 is its 
lack of a driver program for executing the 
compile-link process. While the program 
contains instructions for creating a batch 
file that executes separate compile and link 


commands, a smart program would be | much program execution time is spent in 
| running an entire program or on a single 


more appropriate. 

Included with the DeSmet DC88 pack- 
age is a source-level debugger, D88. With 
a simple but powerful interface, D88 dis- 
plays the source code of the function being 
executed, lets you set breakpoints by ad- 


Closed within braces, or { }, that execute | others use operating system linkers, such 








as DOS LINK.EXE. 
Pointer A variable that contains a 


efficiency of C, pointers allow a pro- 
grammer to indirectly access the contents 
of a variable at a memory address. 

Program control statements C con- 


for conditional decisions, and GOTO, 
CONTINUE, and BREAK affect where, 
how, and whether a loop or statement | 
will continue. The library function, 
exit(), terminates the program and re- 
turns control to the operating system. 





clared as register, instructing the compil- 
er to keep the value of these variables in j 
the register of the CPU rather than in 
memory, where variables are conven- 
tionally stored. Operations performed on 


parameters (formal parameters), and 
throughout the program (global vari- 
ables).—Pamela J. Milland 








dress or line number, and allows you to 


ables as the program executes. In addition, 
D88 evaluates the result of C expressions 
and displays the elements of an array or 
structure. 

Like some of the other compilers re- 
viewed in this issue, DeSmet DC88 in- 
cludes a number of software tools and utili- 
ties. It is virtually the only compiler 
reviewed, however, that includes a pro- 
gram execution profiler as part of the stan- 
dard package. Profilers measure how 


function or procedure. Based on the opti- 
mization axiom that 90 percent of all pro- 
gram time is spent executing 10 percent of 
the code, profilers aid in narrowing down 
which part of the code is being used the 
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You Should Put Samna 
InCharge Of Word Processing. 


a, ne 5 Forms Processing makes it a breeze 


e to fill out and print any preprinted Groping i . 
form. eforabet- — / \ 





, ter word? The 
= Thesaurus 
ae < feature shows 

i you synonyms, 
antonyms and 









definitions. 


The Preview feature gives you 
ean on-screen display of how 
each page will actually look—includ- 

ing fonts, point sizes and graphics. 


Samna Word IV has what it takes 
je to satisfy the captains of govern- 
ment and industry. 


Samna appeals to all 
@ groups in a corpora- 
tion. Including office 
workers, technical writers, 
executives and the legal 


department. — 


8 “Samna has one of the easiest 
le command structures we have 
ever seen...” said Datapro’s re- 
viewer. That means new users are 
productive sooner. 


9: “7 5 For an sees 
The Fold feature lets you view @ 67 reasons, call 


'e widely separated columns side for our free brochure,“75 
by side. Great for statistical docu- : Reasons to Use Samna”’ 
ments and spreadsheets. Phone (800) 831-9679 
or (404) 851-0007. 


: 
Ask for Extension 15. ~ 
> 
~ 


Context-sensitive help screens, 
intuitive commands and com- 
puter-based training make Samna 
Word IV a piece of cake to learn 
and use. Be 
All in all, there’s one big reason why many of the best SCO” XENIX*/UNIX® system V versions. All the 
known organizations choose Samna. Quite simply, its word processing power your company will ever need. 
combination of power, ease of use and productivity is 
unrivaled. Samna Word IV. Available in both DOS and Samna Corp, Glentidge Centre, 5600 Glenridge Dr, Atlanta, GA 30342 
SOO is a trademark of The Santa Cruz Operation, Inc./XENIX is a registered trademark of Microsoft Corporation/UNIX is a regstered trademark of AT&T in the US and in other countries 
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most, allowing you to concentrate your op- 
timization efforts. 

Generally, DeSmet DC88 is a fine com- 
piler with a few minor deficiencies. First is 
its lack of a compilation-link driver. Sec- 
ond, it uses a proprietary linker and object- 
file format, although a DOS-Link option is 
available to produce standard .OBJ files. 
Third, the documentation has no index. 
And, finally, the executable code is not 
particularly fast. This is partly due to the 
lack of optimization performed by the 
compiler: you trade code optimization for 
fast compilation. But if you're looking for 
a fast compiler with an in-line assembler 
and a nice debugger, this is it. 

—Richard Hale Shaw 


ECO-C88 

ECO-C88, Version 4.0 ($99.95 from Eco- 
soft), isa C compiler for the C novice. Fea- 
turing a six-pass compiler, editor, source- 
code debugger, and many tools and 
features that professional programmers 
look for in a C compiler, ECO-C88 fur- 


nishes an environment where a novice can 
learn and grow. 

Jack Purdum, the president of Ecosoft, 
is the author of the C Programming Guide, 
probably the first book other than the origi- 
nal K&R to plumb the depths of the C lan- 
guage (K&R seemed quite incomprehensi- 
ble to many in those days). For those of us 
to whom learning C was a long, difficult 
struggle, Purdum’s books were a beacon 
of light in the darkness. ECO-C88 fits into 
the same niche. 

Installing ECO-C88 is easy. An instal- 
lation program prompts you for the appro- 
priate disks, makes directories, and installs 
the compiler without modifying either 
AUTOEXEC.BAT or CONFIG.SYS. In 
addition, a README.DOC file contain- 
ing undocumented changes is displayed at 
the end. 

One of the first things I noticed when 
using ECO-C88 is what's known as the 
“‘picky’’ flag. This compiler command- 
line flag lets you control compilation with 
up to ten levels of wamings/error-check- 
ing. While Purdum agreed that level 2 was 
good for everyday work, he warned, 
“‘we’ve yet to see any published code get 
past level 9”’ on the first try. Frankly, I be- 
lieve him. 
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ECO-C88, Version 4.0 
Ecosoft Inc. 
6413 N. College Ave. 
Indianapolis, IN 46220 
(317) 255-6476 
List Price: $99.95 
Requires: 512K RAM, 
DOS 2.) or later. 
In Short: An excellent compiler for the C 
hovice or programming novice. It also in- 
cludes an editor and debugger. While not 
teally a professtonal's compiler and needing 
some improvements in documentation, 
ECO-C88 is certainly a choice for the person 
new toC. Not copy protected. 
CIRCLE 679 ON READER SERVICE CARD. 


An interesting aspect of ECO-C88 is 
that CC.EXE, the driver program for the 
compiler, comes with complete source 
code, allowing you to modify it or even 


create your own interface to the compiler. | 
Although the compiler doesn’t include a | 


separate MAKE program, a CC-com- 
mand-line flag will impart MAKE-like ca- 
pabilities to the compilation process. 
Source code to the runtime library is avail- 
able for a small additional fee. Moreover, 
Ecosoft will supply a free copy of the com- 
piler to the first person to report a previous- 
ly unreported bug. 

While the standard CC-command-line 
interface is available, ECO-C88 comes 
with an editor, CED, that lets you run the 
compiler without exiting to DOS. CED in- 
cludes keyboard macros, on-line help with 
function prototypes, and a brief descrip- 
tion of each library function. 

While CED comes set up to work like 
WordStar, its keyboard, tabs, colors, and 
indentation are completely configurable. It 
also allows you to save and restore the en- 
tire work environment, including the file 
you’re working on, your cursor location in 
the file, and parameters you want passed to 
the compiler. 

ECO-C88 also comes with a source- 
level debugger, CMORE, which allows 
you to set tracepoints and multiple break- 
points on function calls, addresses, and 
loop iterations. In addition, you can format 
output to the Trace window as if you were 
using printf(). 


| LIBRARY The ECO-C88 runtime li- 
| brary includes most of the expected C li- 
brary functions, with a few additions. 
While the library doesn’t have graphics 
functions (graphics and windows packages 
are available for about $40 each), it does 
have character-mode screen I/O functions. 
In addition, the library includes routines 
for reading directories as if they were files, 
which relieves the programmer of having 
to set the DTA and generate DOS inter- 
rupts to find a file. Functions are also in- 
cluded for IOCTL calls, an extra rarely 
seen elsewhere. 

While ECO-C88 seems to be directed 
to the C novice, it’s also suitable for the 
novice programmer: the compiler error 
messages look as if a human being, not a 
computer, were writing them to you. Oth- 
er aspects of ECO-C88 seem to indicate 
this, too. For example, the malloc () and 
free() library functions automatically 
switch to allocating memory from DOS if 
there is no local heap space available. 


WHAT'S MISSING § Unfortunately, in 
Ecosoft’s zeal to make ECO-C88 easy to 
use, the company seems to have over- 
| looked a few things. For instance, I could 
not find any mention in the manual of what 
the compiler’s setup requirements were: 
the minimum RAM, how many drives are 
required, and so forth. I found numerous 
typos and mistakes in the manual, and I 
didn’t care for the way the library descrip- 
tions were handled (1 prefer the standard 
“‘one function per page, function name at 
the top of the page’’ descriptions in the tra- 
ditional Unix style). Nor did the library de- 
scriptions include prototypes or return 
types for each function. 

While I found CED easy to install, use, 
and configure, the lack of integration be- 
tween it and the compiler can be annoying. 
Since the editor and the compiler are truly 
separate programs, you must save your file 
before compiling it: the compiler reads the 
source code from the disk and not from 
CED’s buffer. 

ECO-C88 is largely ANSI C compati- 
ble. Function prototypes are supported, 
and so is structure assignment. Long iden- 
tifiers are supported (up to 30 characters), 
as is variable argument processing (in 
varargs.h). Unfortunately, there 
' doesn’t seem to be any support for the 
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ANSI predefined macro names 


(—FILE_., for example), nor for most | 


of the other new preprocessor additions. 
ECO-C88 goes nicely with Dr. Pur- 
dum’s books, and I would not hesitate to 
Tecommend it to a person new to C or to 
programming. Indeed, Heath-Zenith is us- 
ing it as the basis for a training package on 
C. Already an excellent value, ECO-C88 
could pack even more bang for the begin- 
ner’s buck with some minor improve- 
ments.—Richard Hale Shaw 


High C 

High C/386 

High C and High C/386, from MetaWare 
($595 and $895, respectively), are full- 
fledged professional C compilers designed 
for the serious program developer. While 
they don’t sport the extra frills of an editor 
and debugger, they do offer a variety of 
code-generation options, near-ANSI-stan- 
dard compatibility, and a variety of unusu- 
al, albeit nonportable, extensions to the C 
language. 

While these two compilers have identi- 
cal user interfaces, function libraries, and 
extensions, the code they generate differs. 
Unlike High C, which can generate 16-bit 
code for the Intel 8086, 80186, 80286, and 
NEC V-20/V-30 processors, High C/386 
generates only 32-bit protected-mode code 
for the 80386. Running programs generat- 
ed by High C/386 requires a 32-bit protect- 
mode environment, such as Phar Lap’s 
386/DOS-Extender. Since this is the only 
difference between the two compilers, the 
discussion that follows applies to both. 

High C installs with ease. All the pro- 
grams are stored in a packed archive file on 
several disks. The installation program al- 
ters neither your AUTOEXEC.BAT nor 


your CONFIG.SYS, since environmental | 
variables are not necessary for the compil- | 


er to run. Instead, the installation program 
sets up a complex subdirectory structure 
under the directory you specify for HighC, 
and all the support files and programs are 
placed in the appropriate subdirectory 
automatically. While this makes installa- 
tion simple, each of the compiler compo- 
nents, header files, and so forth must re- 
main in the appropriate directory for the 
compiler to run. 








The documentation that comes with 
High C is clean, well laid out, and well or- 
ganized. The indexes are extensive, and 
it’s easy to find almost anything. Howev- 
er, I did notice that some of the indexes 
need updating; references are sometimes 
one or two pages off. 


EXTENSIONS Some of High C’s 
more-interesting aspects are its extensions 


| to the C language, most of them Pascal- 


like (not surprising, since MetaWare also 
produces a full-featured Pascal compiler). 
Among them are nested functions and the 
ability to introduce ranges in the case of a 
switch statement. 

Other extensions include the ability to 
use an underscore in place of commas in 
constants (for readability), intermixed dec- 
larations and statements within a function 
(standard C allows declarations only at the 
beginning of a function or a block), and de- 
rivatives of C compilation directives. An 
example of the latter, #c_include, 
works just like #include except that it 
excludes a previously included file. 

While constructs such as these are not 
portable and certainly do not conform to 
the emerging standard, you can enforce 
ANSI compatibility by using a compiler 
switch. Furthermore, MetaWare’s exten- 
sive Language Reference Guide shows ex- 
plicitly what part of the emerging standard 
it does or does not support, and which of 
the extensions are not portable. 


INCONTROL In addition, a number of 
pragmas are available for controlling com- 
pilation and code generation. They allow 
you to specify function-calling conven- 
tions, control function parameter passing, 
determine whether the caller or the call re- 
cipient performs stack cleanup after a 
function call, and specify functions such as 
FAR or NEAR routines. There are prag- 
mas for designating interrupt handlers, 
saving registers on entry to a function, 
specifying routines that return 32-bit val- 
ues, and generally configuring the compil- 
er. While some of them are equivalent to 
mechanisms used by other compilers, such 
as the pascal keyword in Microsoft C, 
they are infinitely more flexible. 

And, while other compilers may claim 
that they produce code for the NEC V-20 
and V-30 processors (used in the NEC 
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MetaWare Inc. 

903 Pacific Ave., #201 
Santa Cruz, CA 95060- 
4429 

(408) 429-META 





High C, Version t.4 

List Price: $595 
Requires: 240K RAM. DOS 2.0 or later. 
CIRCLE 839 ON READER SERVICE CARD 


High C/386 
| List Price: $895 
Requires: 240K RAM. hard disk, DOS 2.0 
or later, Phar Lap 386/DOS-Extender. 
tn Short: A powerful professional's compil- 
er implemented for 286 and 386 machines, 
with nearly complete ANSI C compatibility, 
humerous language extensions, and code- 
generation options. While not the fastest 
compiler available, it's sul! a strong choice. 
Not copy protected. 
CIRCLE 676 ON READER SERVICE CARD 


| 





MultiSpeed), this is the only compiler [’m 
aware of that generates code that can take 
advantage of the additional registers avail- 
able on those processors. 

High C (incidentally, the compiler used 
to produce dBASE Ill Plus) performs most 
of the optimizations specified in our C 
compiler features table, but I had hoped it 
would produce smaller, faster code than it 
did in the PC Labs benchmark tests. 

The High C runtime library is close to 
ANSI C standard, but not particularly ro- 
bust. Many of the extra and unusual func- 
tions found in other compilers’ libraries 
were missing. 

New ANSI C keywords const and 
volatile are supported but do not yet 
appear in the documentation. Surprising- 
ly, the entry keyword, dropped by the 
ANSI C Standard Committee, is still men- 
tioned in the documentation. High C sup- 
ports function prototyping and some of the 
new preprocessor macros (__F ILE and 
—LINE_), but not some others 
(—DATE__ , for example). It supports 
many of the new header files, but not all of 
the objects and functions that should be de- 
clared in them. Not only can you use the 
ANSI C standard’s 31-character identifi- 
ers, but you even have the option of mak- 
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Price is one reason 
to buy Print Master Il 
for printer sharing. 





Performance and support 
are two others. 


®6 seriai and 2 parailei ports 

@ Any port can be a computer or 
printer port 

@Ali ports can send and receive data 
simultaneously 

eComputer to computer data transfer 

e@Printer selection via resident pop-up 
menu 

@ 256 KB buffer saves computer time 

eBuffer may be fieid expanded to 
1.25 MB 


@Easiiy connects to computers, 
printers, plotters, and modems 

eCompetitive price 

®Uniimited toll-free telephone 
support 

@30 Day money back guarantee 


BayTech 


Bay Technical Associates, inc., Data Communications ee 
200 N. Second St., Bay Saint Louts, Mississippi 39520 
Telex: 910-333-1618 BAYTECH, Telephone 601. "467-8231 o toll-free 


800-523-2702 


Division 
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Discounting Price 
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Boome Ct ta \ \ \ \ 
=. tee A 
4.71/10 MHz 
8088 BASED SYSTEM 
STANDARD FEATURES: 


Dintel 8088 Processor OSwitchable AT/XT keyboard 
(256K Dram (120 NS) Standard § (Samsung amber monochrome 
(04.77/10MHz Motherboard monitor 

Enamel beige case CO)Hardware reset switch 

(150 watt power supply (18087 co-processor ready 
One 360K 5.25 floppy drive OHardware turbo switch 


OMono graphics adapter DAudio speaker 

OCGA adapter 8 expansion slots 

O11 floppy controller for two drives (148 hour hardware burn-in and 
Ol game port diagnostic testing period 

OO serial port CoComprehensive 1 year parts and 
O1 parallel port labor warranty 

OPTIONS TOTAL 
30 MB Hard Drive Kit Add: $298..............0.. $921 
40 MB Hard Drive Kit Add: $373................. $996 


DISCOUNT MICRO 


BASE $693 


SYSTEM 
Discount Micro Products also carries a 


complete line of name brand com- 
ponents and peripherals such as disk 
drives, tape hack-up units, monitors, 
and modems to customize your system. 
Call us for product information on 
components and peripherals. 
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12 MHz WITH ZERO WAIT STATE. 
286 BASED SYSTEM 


STANDARD FEATURES: 

Ollatel 80286 Processor 

(512K RAM 

(12 MHz with zerofone wait state 
motherboard. Motherboard ac- 
commodates up to 4MB onboard 
RAM using 80NS 1 MB dram’s 

OHard drive and floppy drive 
controller 


OHercules compatible monochrome 
adapter card 

QO) parallel port 

O11 serial port 

DClock calendar with battery 


back-up 
DEnhanced 101 key keyboard 
DOF ull size or desk-saver case 
(180287 co-processor ready 


OSamsung amber monochrome (048 hour burn-in and diagnostic 
(OAD wat power supply Domest 

wal wer SU 7 
OO1.2MB high density floppy drive he ba eee 
EGA SYSTEMS: 
NEC Multisync II monitor & Paradise EGA Card Add: $684 
Basic EGA System including Monitor and Card Add: $399 
HARD DRIVE OPTIONS TOTAL 
40 MB, 65 MS Hard Drive Kit Add: $325.......... $1,496 
60 MB RLL, 65 MS Hard Drive Kit Add: $383....... $1,553 
40 MB, 40 MS Hard Drive Kit Add: $373.......... $1,544 
70 MB, 29 MS Hard Drive Kit Add: $612.......... $1,783 


"ae MICRO 


“1171 


BASE 


SYSTEM 


1-800-727-8646 


is not enough. 


Discount Micro Products, Inc. knows whether you’re 
purchasing your first system or buying a hundred 
systems for a departmental upgrade, your purchase 
decision rests on more than price. Every detail and 
every question you have must be fully answered. And 
we intend to do just that. Ask us about. . . 
COMPATIBILITY: 

Every Discount Micro 8088, 80286, and 80386 based 
system is fully IBM compatible. You can purchase 
your system with either industry standard Phoenix or 
Award BIOS. 

COMPONENTS: 

Every Discount Micro 8088, 80286, and 80386 based 
system is packed with the name brand components 
you expect—Fujitsu, Magnavox, Micropolis, 
Miniscribe, Mitsumi, NEC, Samsung, Seagate, and 
Western Digital to name a few. 





= - ~ : : = —— cn bbe - \SOS) CER SERVICE, WARRANTY & SUPPORT: 
je Bat ad teal at owl \ \\\ Every system or component, including all hard disk 
ara ile ately Ly ella drives, floppy drives, monitors, and motherboards, 


comes with a Limited One Full Year Warranty. You 
— aoe oe can upgrade the warranty on your hardware invest- 





20 MHz WITH ZERO WAIT STATE. ment to a Two Full Year Warranty package at 
386/20 SYSTEM marginal cost: there is no sliding scale or declining 
STANDARD FEATURES: Cliente amir hr component coverage for this extra year either. Our 
eh AM = onion ‘cue technical support professionals have years of ex- 
ee ee ee ere pore perience dealing with microcomputers. Call them at 
preg creepy 313-422-1286 between 9:00 am to 12:00 noon, I pm 
200 watt cul ible hr : - Fri 
= ele me! Cer ue ch monochrome to 5:00 pm E.S.T., Monday Friday. 
CAT style case with LED’s for © (CUHD/FD controller Our satisfied customers include. . . 
bw drive, power, and turbo ae ie ' *Black & Decker = ®Merrill Lynch 
a rehensi' ° 
COL2MB high density floppy drive labor waranty eChevron Oil eNCR 
bmamas Coca Cola eParke-Davis 
MS: e 
NEC Multisync If Monitor and Paradise EGA card Add: $684 ae i ones oe 
Basic EGA System including Monitor and EGA card Add:$399 ane sane ne 
HARD DRIVE OPTIONS TOTAL eMaybelline °US Government 
40 MB, 25 MS Hard Drive Kit Add: $515......... $3,135 A 5 
80 MB, 28 MS Hard Drive Kit Add: $740......... $3,360 All in stock orders shipped same day 
150 MB SCSI Drive Kit Add: $1,671............. $4,291 via UPS Ground Service. 





DISCOUNT MICRO ‘DISCOUNT | 
in 2620 CT 
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a a | 

Other inquiries 313-422-1200. For returns please call 

313-422-1286. Hours: Mon. - Fri. 9:00 am to 7:00 pm PRODUCTS Ti { 
& Sat. 10:00 am to 3:00 pm E.S.T. VISA, Mastercard, . 


Approved Company Cheques and P.O.s accepted. 34360 GLENDALE AVE., LIVONIA, MI 48150 
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{ (Products listed in ascending price order) — — ai 
vhs Dasmel 8” a” at 
Pawar t Lai'sC oces Quick € ECO-C88 Tarbo C WalcomC Microsoft 
RTL $19.95 $75.00 $99.00 $99.00 _ $98.95 __$99.95 _$295.00 _$450.00 
Operating environment bos DOS DOS DOS DOS, OS/2 DOS DOS DOS, OS/2 
No. of diskettes 2 5 6 6 7 5 8 14 
Storage required on hard disk 747K 1.2MB 250K 1MB 700K 200K 2.8MB 5.3MB 
Minimum RAM required 320K 320K 256K 448K 512K 384K 512K 400K 
Runs on dual-floppy computer without Oo @) e e (8) e o] fo] 
disk exchange 
PINSTALLATION. 0 0000 a 
Automatic install program e e ie) e e e ° e 
Automatically sets up directories e e Oo e oO e e e 
Sets path to ilbraries and linker e e [e) {e) ie) 2) e e 
|comPLeR FF CUD — 
Error handling 
Checks for multiple errors e e e e e e e e 
Provides muttiple warning levela e ° 3° e e e e e 
Checks for ANSI C compatibility e {e) ie] e e e ie) e 
in-tine features 
8087/80287/80387 support fe) fe) (e) e ° e e e 
80188/80186/80286 support ° e Oo e 3 e e e 
User functions [e) oO [e) e e e e e 
Memory modele supported 
Small (64K code, 64K data) o e e e e e e e 
Medium (unlimited code, 64K data) e oO eo) e e e e e 
Compact (64K code, unlimited data) 5 5 ie) e e e e e 
Large (unlimited code, data) Oo e e e e e e e 
Huge (with arrays larger than 64K) oO o [e) [e) ° e e e 
Optimizations 
For speed e oO Oo e 5 e e e 
For size ie) 3 ie) e e e e e 
Selective disabling (e} e Oo e oO e e e 
Constant folding e e ie) e e e e e 
Extra jump elimination e e ce) e e e e e 
invariant code reduction Oo e ie) e 5 ° ° e 
Empty loop elimination (e) e ie) e 3 3° Oo e 
Register variable allocation e e oO e me) e e e 
Register variable reallocation ° oO Oo e oO e e e 
Common subexpression elimination fo] e Oo e eo] eo] e e 
idiomatic code replaced with special ° (e} Oo ie) ie) ie] e e 
instructions 
Other peephole optimizations e ie) ° e fe) e e e 
Disabie stack-checking e ° ie) e Oo e e e 
Disable null pointer checks (e] e ° e e e 


im 
° 
Co 


gh indicates Editor's Choice @—Yes O—No N/A—Not applicable program does not have this feature 
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Ce6Plus 
$497.00 








Lattice C 


High ¢ 
$595.00 


DOS, OS/2, 
Microsoft 
Windows 
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ing all the characters in an identifier signif- 
icant (as in Berkeley Unix). 

High C is a professional's C compiler, 
although I would prefer some improve- 
ment in the compile and run times. If you 
like flexibility, need to generate code for 
specific Intel processors, or would like to 
see some Pascal-like extensions available 
in C, High C might be the compiler for 
you.—Richard Hale Shaw 


Lattice C 

Only a few years ago, there were two prin- 
cipal players in the C compiler market- 
place: Lattice C—and everyone else. 
Since then, Microsoft, Borland, and others 
have carved out their own market niches, 
encroaching on the turf that was once con- | 
sidered Lattice’s exclusive domain. } 

Today, Lattice C is a product in a state 
of transition. While Version 3.21 was 
available when I wrote this review, 3.3 is 
scheduled for release before you read this, 
and Version 4.0 should follow a few 
months later. Why the ‘‘versionitis’’? The 
answer should be apparent after reading 
this review: the Lattice C compiler, though 
solid and reliable, is overpriced and under- 
featured compared with its competition. 

Installation of Lattice C is easy; there’s 
almost nothing to it. The installation pro- 
gram (not a .BAT file) will prompt you for 
a target directory to install the compiler, 
build the required subdirectories, and copy 
the appropriate files to your disk. Both 
5¥%4- and 32-inch disks are contained in 
the package. 

The Lattice C documentation comes in 
two cleanly typeset, spiral-bound vol- 
umes, encased in hard covers to make 
them durable and easy to use. The first vol- 
ume includes a language reference guide, 
discussions of the supported memory | 
models, and instructions for using the 
compiler itself. The second contains de- 
scriptions of the runtime library functions 
and listings of all of the header files. The 
function descriptions are particularly well 
done; each function begins on its own 
page, complete with name, synopsis, 
header file, function description, retum 
value, references, and examples. In addi- 
tion, a label identifies a function as origi- 
nating in the ANSI standard or in the Lat- 
tice C library—in all, some of the best 





| C compiler on the Amiga. In the spring of 





library documentation I've seen. 

Unfortunately, while each section of 
the manuals has its own table of contents, 
the only index I could find was for func- 
tions in the runtime library. There is sim- 
ply no comprehensive index, which makes 
it difficult to find particular subjects. In ad- 
dition, there’s no list of library functions 
by classification (for example, a list con- 
taining all the string-handling functions in 
one group, the file-handling functions in 
another group, and so on). 











ANSIC COMPATIBILITY? Lattice was 
originally known for its various cross- 
compiler implementations. The company 
produced compilers for many of the major 
mainframe and miniframe processors, not 
to mention micros; it was the first to offer a 






























1987, Lattice was purchased by SAS Insti- | 
tute, which saw it as an opportunity to ac- 
quire and market compiler technology un- 
der its own aegis. SAS even replaced 
Lattice’s representative on the ANSI com- 
mittee with one of its own people, al- 
though this may have had the unfortunate 
effect of placing Lattice further behind in 
the effort to maintain ANSI compatibility. 

This becomes more obvious when you 
consider the scarce references to the 
emerging ANSI standard in the documen- 
tation, making it difficult to determine the 
ANSI compatibility of the compiler. 
While function prototypes and other, bet- 
ter-known ANSI devices are supported, 
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Lattice C, Version 3.2t 
Lattice Inc. 
2500 S. Highland Ave. 
Lombard, IL 60148 
“se (800) 533-3577 
XS (312) 916-1600 
List Price: $500 

a Requires: 384K RAM, 
DOS 2.1 of later. 
In Short: A quality compiler, but the current 
| version doesn’t have the features and capabil- 
ities that a professional would expect for the 
price tag While upcoming versions may 
remedy thts, look elsewhere if you need a 
powerful compiler now. Not copy protected. 
CIRCLESTTONREADERSERVICECARO 


1 aaitice 
SEEN RC Lampe 
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pt C Compilers: Summary of Features 








: (Products hsted tn ascending price order) Sas e te 
7u DeSmet a” ah rs 
Power C Let'sC oces Quick ¢ £CO-Ca8 Turbo C WatcomC Microsoft ¢ 









MAINTENANCE FEATURES $19.95 $75.00 $99.00 $99.00 $99.95 $99.95 $295.00 $450.00 

































































MAKE (source-code maintenance) e e e e e 
Applicable to other languages WA oO WA [o} WA Oo e ® 
Maintains system based on date N/A e NA e NA e e e 
Organized by project _NA e N/A {2} NA e e oO 

DEBUGGER (SOURCE-LEVEL) — 

Tracing ® e e e ® o e e 
Start/stop after specified occurrences e e e (o) e NA e (e) 
Start/stop based on a condition e e oO e e e e 
Lists line numbers {e) oO e e oO fe} e 

Breakpoints 
Enable/disable efter specified occurrences oO °o ® e e NA e ® 
Enable/disable based on @ condition (o) Oo ® ® ® e e 

LINKER, LIBRARIAN, OBJECT FILE 

SUPPORT —— 

Standalone linker inctuded ® fe) e e ° 
Uses DOS's LINK.EXE ° e e e e 

Standalone librarian included ° ® ° °o oO 
Uses Microsoft LIB utility ° e Oo e ® 

_Propristery object Meformat_ s 2) 2) 

EDITING FEATURES — = — 

Editor None Standalone Standalone integrated Standalonet Integrated 
Mouse support NA oO Oo ® Oo 
Supports 43-line EGA NA (2) ° ® Oo 
Maximum number of files NA "1 2 Unlimited 2 
Seerch and replace NA e e e ® 

1} Cut and paste NA e e e e 
Formatting NA oO ® °o Oo 
Parenthesis matching NA fo} fe} ® fe} 
Keyboard macros NA e e o ° 
Macro language NA ro) o) oO Oo 
Modifiable by user NA Oo © eo  .® 

MODULE INTERACTION — 

Integrated editor/compiier o) e o e Optionai e 

Integrated complier tinker (e) e ° e (e) e 

IMPLEMENTATION-SPECIFIC 

FEATURES 

Near/tar functions 

Pascal calling conventions 

interrupt headings 

in-line aseombier | 








oeo@eojcpeewe 
e@e@0o0o|oo0o 
@ecooceeoodo 
eeeeoicese 
@e@eooojoo0o 
eeeeeee0e0 
eeeeoicecee 
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“p> indicates Editor's Choice @—Yes O—No N/A—Nol applicable: program does not have this feature. 
* MAKE features are built into the compiler. t Can be used as a standalone editor or integrated with the compiter, 
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one cannot help but come to the conclusion 
that this implementation has paid little 
more than lip service to the emerging stan- 
dard. 

The PC Labs benchmark tests show that 
Version 3.21 of Lattice C is no speed de- 
mon; it falls squarely in the center of the 
pack on all compile times. The size of the 
code generated by the compiler was aver- 
age, except for the relatively small float- 
ing-point benchmark code size. Finally, 
the executable code scored consistently in 
the slower half of the compilers tested, 
with the exception of the strings bench- 
mark test, where it was the slowest. 

As for other features, Lattice does sup- 
ply a fine runtime library and was one of 
the few compilers reviewed that included 
NetBIOS support functions. All of the ma- 
jor memory models are supported, and 
Lattice has added a few twists of its own to 
them. And Lattice’s Technical Support 
Group has earned a superb reputation over 
the years. 


LITTLE BANG FOR THE BUCK Noti- 
ceably lacking from this compiler is a 
source-code debugger, an editor, and sup- 
port for 80286 protected mode. For a com- 
pany that has been in the game as long as 
Lattice has, with a product as widely 
known as Lattice C, this compiler simply 
does not pack the features and options that 
are so readily available from the competi- 
tion. The asking price of $500 cannot stand 
up to compilers that offer as much or more 
for one-fifth the price. 

Whither the future for Lattice C? As 
mentioned, Version 3.3 should be avail- 
able by the time you read this review, and 
all indications are that it will be a step in the 
right direction. It should include the ability 
to run under and generate code for both 
MS-DOS and OS/2’s 80286 protected 
mode; it also should feature an editor and a 
debugger for both real and protected 
mode. ANSI compatibility should be more 
aggressively addressed and the library ex- 
panded. On top of that, the price is being 
lowered to $450. This is OK for a protect- 
ed-mode compiler, but it isn’t a major con- 
cession: there are feature-packed $100 
compilers reviewed in this issue if you are 
concemed about price. 

In an effort to be even more aggressive, 
Lattice has announced that Version 4.0, 


which will follow 3.3 by a few months, 
should include an integrated environment, 
a source-level debugger that will imitate 
and attempt to surpass Microsoft’s Code- 
View, an overlay linker that will optionally 
overlay data, further compliance with 
ANS], and (at last!) considerable optimi- 
zations for improving code size and speed. 
Additionally, Lattice will be throwing in a 
number of improved utilities and software 
tools that currently must be purchased sep- 
arately. 

Lattice’s promises do raise ques- 
tions—one of them the possibility that the 
versions to come are doomed to remain va- 
porware. Keep in mind, however, that 
Lattice does have a solid, if staid, reputa- 
tion. While we all know how unstable re- 
lease dates can be, these products should 
be released with the features discussed and 
close to schedule. If you’re shopping for a 
compiler now and are convinced the Lat- 
tice is for you, you can buy Version 3.21 
and then upgrade later, or you can wait. 

The time it takes Lattice to produce its 
new versions will be more than enough 
time for other vendors, whose compilers 
already surpass Lattice C, to enhance their 
products even further. But if Lattice’s up- 
coming versions really outclass the com- 
petition, it will be worth the wait. 
—Richard Hale Shaw 


Let’s C 

Nonconformity might be a desirable trait 
in a person, but not ina compiler. Let's C, 
Version 4.0.12, $75 from Mark Williams 
Co., is the only compiler we tested that 
made no attempt at being ANSI compati- 
ble. (Mark Williams insists, with some va- 
lidity, that since ANSI C is only a draft 
standard, there is currently no standard to 
support.) 

Let's C’s nonconformity extends to its 
500-page, softbound manual, which con- 
tains the five disks. After an initial installa- 
tion and tutorial section, the manual begins 
an alphabetically ordered lexicon—every- 
thing is thrown together strictly on the ba- 
sis of spelling. Explanations of ‘‘switch’’ 
(the C primitive), ‘‘string compare” (the 
library function), ‘‘stream” (a file con- 
cept), and ‘‘strip’’ (a utility supplied by 
Mark Williams) are contained on consecu- 
tive pages because they all begin with the 
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DeSmet at an at 
PowerC = Let's C Dees Quick © ECO-C8B = Turbo = WatcomC = Microsoft C 
BT ee $12.95 $75.00 $99.00 $99.00 $99.95 $93.95 __$295.00__$450.00 
String functions 
Substring e e e e e e O e 
Search string e e e e ° e e e 
Parsing into tokens e fo) e e e e @ e 
Graphic funetions 
Lines e ° e e ° e e e 
Circles e ro) e e ° e e e 
Pies e ° ° e (9) e e e 
Curves e ° e e ° re) e e 
Ellipses e fe) ° e ° e e e 
Rectangles e re) e e fe) e e e 
Get/set display mode e ° e e ° e e e 
Filled objects e ro) e re) ° e e ° 
Get/set palette and attributes e ° e @ ° e e e 
Get/set coordinates ro) ° e e ° ° e e 
Save/restore images to/irom memory (6) Oo e e [e) [e) e e 
File/directory support 
Subdirectory functions e ° e e e e e e | 
DOS find first/next functions e ° ° e e e e e | 
Access to file time/date stamp e e ro) e ° e e e 
Disk space functions e e) - oO e eo] e le) e 
Devices as logical files e e e e ° e e e | 
Get name of current directory e re) e e e e e e 
Change attributes and permission settings © ° e e e e e e | 
File locking e ° e e ° e e e | 
BIOS functions directly available e fe) e e e e ° e 
Trigonometry routines e e e @ e e e e 














Memory allocation 
Near heap allocation e e e e e e e e 
Far heap allocation e oO e@ e ie} e e e 
Allocation directly from DOS. e@ @] ie) e oO e@ e e 
Binary search feature e fe) e e eo  e e e 

| DOCUMENTATION ——sd —E—E—E—————— — 

Contains Index e@ e oO e e e e e@ 
Contains glossary @ @ ie) e@ ie) le) e e 
Command-oriented section e ie) e e e e ie) e 
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> — indicates Editors Choice @—ws O—No N/A—Not applicable: program does not have this feature. 
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letter s. This format is great when you 
know what you're looking for and you 
want further explanation. It’s not so good 
when you’re searching for a library routine 
or a command to perform a certain func- 
tion. 

The tutorial section of the manual plus 
an automatic install program make instal- 
lation easy. You can install Let’s C into 
any directory with the executable, include, 
and library files in separate or common di- 
Tectories. The user sets up environment 
variables to direct Let's C. 

The editor is micro-EMACS and is not 
configurable (source code is included, 
however)—great if you know EMACS, 
but otherwise you have a new editor to 
learn, and this one is even, worse than 
WordStar’s. Although they’re separate 
programs, the compiler and the editor are 
sufficiently tied together so that when the 
compiler detects an error, it can place the 
user into the editor with the cursor at the 
point of the infraction. A special key se- 
quence allows movement forward and 
backward between errors. When finished, 
the user types a simple Ctrl-Z key com- 
mand to exit the editor and start compila- 
tion over again from the beginning. Once 
compilation is successful, the compiler 
automatically executes the link step to gen- 
erate a standalone .EXE file. 


SHELL Mark Williams supplies an ‘‘af- 
terthought’’ shell program, called MWS. 
MWS allows items to be selected from 
menus, including filenames, in typical 
point-and-shoot fashion. The user watches 
the commands being built in a window as 
each option or file is selected. When the 
user finally selects the Execute option, 
MWS simply executes the command. 
Even though context-sensitive help is 
available from the environment (no help is 
available from the compiler or the editor), 
I quickly tired of the shell and began build- 
ing commands directly. Fortunately, you 
can store the compiler switches into the en- 
vironment for automatic execution at com- 
pile time. 


FEW EXTENSIONS Let's C imple- 
ments few of the ANSI or the Microsoft 
extensions to C. Better forget about using 
near, far, huge, or void pointers, in— 
terrupt and pascal function types, 
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Let's C, Version 4.0.12 
Mark Williams Co. 
1430 W. Wrightwood 
Ave. 

Chicago, IL 60614 


(312) 472-6659 
List Price: $75 
Requires: 320K RAM. 





DOS 2.0 or later. 

In Short: Idiosyncratic in a ume of ANSI C 
standardization, Let's C is. a compiler that 
niceds to be brought into the current age of C. 
Not copy protected. 


CIRCLE 676 ON READER SERVICE CARD. 





function prototypes, or variable argu- 
ments. And Let’s C supports only the 
small and large memory models. No form 
of in-line assembly language is supported. 
However, Let's C includes 8087 support 
libraries, as well as 80186 instructions. 

Let's C does support ROMable code 
and can be linked with PL/M and compati- 
ble languages via an ‘‘alien’’ function 
type. Non-K&R constnucts can optionally 
be flagged with a warning, but turning this 
option on generates wamings in the Mark 
Williams include files and therefore makes 
finding real errors in the editor more diffi- 
cult. 

The custom debugger is of the win- 
dowed, cursor, and function-key variety. 
lt offers context-sensitive help, as well as a 
template that fits neatly over the function 
keys (provided that your function keys are 
on the left side of the keyboard). The basic 
debug features are available. 

Let's C is a strange beast in a world of 
largely ANSI-standard compilers. If you 
anticipate never changing C compilers nor 
exchanging programs with anyone else, 
you might want to consider using Let’s C, 
but I'll stick with the pack. 

—Stephen Randy Davis 


Microsoft C 


Microsoft C, Version 5.1, Optimizing 
Compiler, is the quintessential C program- 
ming environment. Replete with source- 
code debugger, editor, enhanced linker, 
object-file library, and source-code main- 
tenance utilities, this compiler offers a 
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DAZZLING PERFORMANCE. 


12MHz, 16MHz and 20MHz 
‘286 HARD DRIVE SYSTEMS 


As high as 20MHz! Dazzling performance is yours with 
one of these high performance full size ZEOS '286 Systems, 


Each comes complete with our standard features includ- 
ing drives, monitor, high speed controller, ete. Our full 
size case features room for up to 5 halfhigh drives, two of 
which are internal. Incredible values. 


= 286/12—Complete 12.5MHz System with 512K of 
Zero-Wait RAM, High Speed 32MB, 33ms Hard Drive and 
all the standard ZEOS goodies. ONLY $1395.00 

8 286/16—Complete 16MHz system with [MB RAM on 
board and High Speed 32MB Hard Drive. Faster than a 
‘386 16MHz when running 16-bit software! 

ONLY $1895.00 

8 286/20 —At 20MHz, it’s the fastest. Complete with our 
32 MB, 33ms Hard Drive and 1MB RAM. This is what 
Dazzling Speed is all about. ONLY $2095.00 








'286/$S 


COMPLETE 12MHz ‘286 
WITH 32MB HARD DRIVE 


ONLY $1295.00 


= 80286 CPU, 8/12.5 MHz Dual Speed, Keyboard Selectable. 
# Zero-Wait State RAM, 512K expandable to 4MB on the 
motherboard (16MB System Total). 

= 32MB Hard Drive, 1.2MB Floppy Drive. 


a Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate. 

® High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

8 ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel. 
8 Serial and Parallel Printer Ports. 

#Clock/Calendar with Battery Backup. 

= 6-16 and 2-8 bit expansion slots. 

= 80287 support, up to 12 MHz. 

8 Space Saver Case with Security Lock, LED indicators. 








DAZZLING PERFORMANCE. and prices are incredible. And our quality and per- 


INCREDIBLE PRICES. How is it possible? formance are second to none. 
Can you believe it? Yes, Because your ZEOS com- We don’t just say it. We 

you can! puter comes to you factory _—_ guarantee it. That's why 
We've proven it to thou- direct, fully assembled, your new ZEOS system 


sands and we would like to | burned-in and tested in our comes with a Full One Year 
prove it to you. ZEOS’ sys- own laboratories. Every Limited Warranty and our 
tems are sold complete, ready — system is built to order. 30 day Full Refund Satis- 
to plug in and fly right out = Custom built actually, right faction Guarantee. 

of the box. And the quality _ to your own specifications. So pick out your dream 


All pricesand sper fications are sulyoct to chang wilaal notice. Please call furcurrent details Call for cnmnylete warranty details 


INCREDIBLE PRICES. 


cat Gk E ny VERTICAL SYSTEM. 


(20MHz add $500) 

Acknowledged worldwide as the highest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete systems plus: 

= 64KB Zero-Wait CACHE using 64K of SRAM. 

® IMB of 32-bit RAM system expandable up to 16MB. 

= 64MB Seagate Hard Drive. 

® 80287 and 80387 optional. 

& Heavy Duty Vertical Case. 


Ask about our 25MHz systems too! 





COMPLETE I6MHz '386 DESKTOP 
WITH 32MB HARD DRIVE. 


ONLY $2495.00 

(20MHz add $500) 

= Genuine 32-bit Intel 80386, 16 or 20MHz parts. 

= IMBof RAM Expandable to 1GMB. 

# 32MB, 33ms Hard Drive, 1.2MB floppy drive. 

8 Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate! 

® High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

# 101 Key ZEOS Tactile Click keyboard. 

= Serial and Parallel/Printer Ports. 








. Sep raers is ae Backup. sesseeeree' iy, E 
= 2-32, 4-16 and 2-8 bit slots. ELSES ET i 
# 80287 and 80387 St ctl 
machine and order it now —_ without drives, etc. ORDER NOW TOLL FREE 
with confidence. Dazzling =EGA/VGA Upgrades. 800-423-5891 

ce and incredible 14” EGA color monitor beooucus Colt o12 633-4591 
prices await you. Guaran- with EGA card, add $495. 530 5th Ave, NW St Pau, MN 55112 
teed. Order now by calling 14" VGA system, add MasterCard 
800-423-5891. only $695 
Other ZEOS Options ® High Capacity Drives. 
Include: Many other drives and op- 


® Basic Configurations: tions are available. Call Toll 
Call for prices on systems _ Free for details, 800-423-5891 
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Microsoft C, 
Version 5.1 

3 Microsoft Corp. 
tOOLLN.E. 36th Way 
Box 97017 
Redmond, WA 98073- 
9717 
(206) 882-8080 





List Price: $450 
Requires: 448K RAM (512K recommend- 
ed), DOS 2.1 or later. 

In Short: A professional programmer's de- 
velopment tool, including compiler, linker, 
source-code maintenance, editor, source 
code debugger, Quick C programming envi- 
fonment, and massive runtime library. Can 
run under and produce programs for either the 
DOS real-mode or the OS/2 protected-mode 
environmen. Not copy protected. 

GIRCLE 675 ON READER SERVICE CARD. 





panoply of features that meet the needs of 
the most demanding software engineer. 
Since its arrival in the C compiler mar- 
ketplace, each release of Microsoft C has 
fncluded new utilities and capabilities. 
Version 3.0 sported enhanced third-party 
library support, a comprehensive runtime 


| programmer should have a minimum 





library, and multiple memory models. | 


With Version 4.0 came compatibility with 
the emerging ANSI-standard, reliable 
code optimization, and the CodeView de- 


bugger. Version 5.0 saw the inclusion of — 


the Quick C compiler and programming 


environment (reviewed here) and further | 


extensions to the runtime library. In all, 
Microsoft Corp. has made its C compiler 
the standard by which all others are com- 
next to which they often pale. 
Microsoft C 5.1 offers yet another se- 
ries of enhancements, including an im- 
proved CodeView debugger, a source- 
code editor, and the ability to generate 
code for both the OS/2 and MS-DOS oper- 
ating environments. 


SETTING UP installation is relatively 
easy. There are 14 disks in ail, and the Set- 
up program asks a number of questions 
about the directory structure you’re going 
touse, as well as whether you'll be produc- 
ing code for real mode, protected mode, or 
both. You’re also prompted for your 
choice of editor configuration and the 





mode in which the compiler itself is to run. 
Setup doesn’t alter CONFIG.SYS or AU- 
TOEXEC.BAT; instead, it creates mock- 
ups whose contents you can optionally 
place in those files. 

Microsoft C 5.1’s documentation is de- 
tailed, comprehensively indexed and well 
organized. It consists of three manuals: a 
user guide, a utilities manual, and a refer- | 
ence guide to the runtime library. Included 
are sections on the use of the compiler and 
command-line switches, the various mem- | 
ory models, code optimization, ensuring 
portability, and generating ROMable 
code. In addition, there are guides to com- 
piling programs for real or protected 
mode, a complete C Language Reference 
Guide, and a section for calling and com- 
bining code generated by other Microsoft 
language compilers. 

Surprisingly enough—considering the 
completeness of the documenta- 
tion—there is no list of the minimuin hard- 
ware requirements needed to run the com- 
piler, except on the outer packaging. 
While this is true of other C compilers re- 
viewed here, and while every serious C 


640K RAM, every vendor should none- 
theless include this information. 

The Run-Time Library Reference man- 
ual may be the best I’ve ever seen. Each 
function description includes the standard 
summary (function prototype and appro- 
priate header files), description, and return 
values. Most of these contain references to 
related functions and source-code exam- 
ples. And every function’s entry begins at 
the top of a fresh page, so it’s easy to find. 


FLEXIBLE ENVIRONMENT Micro- 
soft C 5.1 supports five memory models in 
all: small, medium, compact, large, and 
huge. it will perform a number of optimi- 
zations on your code, including effective 
use of the machine registers. In addition, 
the compiler can run under and generate 
code for both the 8088 real-mode family 
and the 80286 protected-mode environ- | 
ments. 

In other words, you can run the compil- 
er under MS-DOS, the OS/2 compatibility 
box, or an OS/2 protected-mode screen 
group. If you’re running OS/2, it’s easier 
to mun the compiler from a screen group 
rather than in the box: as a protected-mode 





application, it can be left compiling in the 
background while you work on something 
else. Because the compiler can generate 
code for either environment, real-mode 
programs can be run in the box or under 
MS-DOS. 

Included with the compiler is Code- 
View, asource-code debugger that you can 
use to diagnose and track program errors. 
CodeView is a very complete but surpris- 
ingly easy-to-use debugger, offering win- 
dows that simultaneously display program 
source code, machine registers, and pro- 
gram variables. A Watch window is avail- 
able for continuous viewing of the contents 
of variables as you step through a program, 
and you can set conditional breakpoints, or 
watchpoints, to make the program pause 
when the breakpoint condition is true..And 


Microsoft C 5.] 
will perform a number 
of optimizations on 


your code, including 


effective use of the 
machine registers. 


CodeView's mouse support is what makes 
the debugger truly shine—its point-and- 
shoot approach makes it a snap to nail 
down program bugs. 

Previous versions of CodeView have 
included the ability to format the output of 
watchpoints as C data types, but this ver- 
sion also lets you view C structures and 
linked lists. You can ‘‘waik’” through a 
linked list via the Watch window, viewing 
the contents of each structure member. In 
addition, this version of CodeView allows 
the debugging of multithreaded processes 
and dynamic-link libraries under OS/2. So 
if you are writing an application that uses 
more than one task, you can trace through 
each thread as it is created. 

While CodeView can display the output 
of complex source-code expressions in C, 
it’s capable of handling expressions in BA- 
SIC and FORTRAN, too. And a number 
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THE MOST PORTABLE 
IBM PC-COMPATIBLE 
COMPUTER I’VE 
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T-1000 Lap-Top: Light, but No 
Featherweight in Performance 







EVER USED. By Stephen Sagman 
ex i T- That Toshiba engineers gave overriding 
The T1000 — MENA is ” To fashion the sapere ts ane es} 
(see photo A) isa full IBM PC Mer nek Ccrateate Tito taptop, | wegitornneriegtterey apes 





Compatible computer in a compact 62-pound 
package. In its standard configuration, the 





muimatunzed everything they could and | design. 
The 


scrapped the fl T-1000 display i 
F1000 comes wit 80C88 = 7 What Rents is feather twast LCD pane! used in the Toshiba 
et Hee ota we > Mjtic beeper | 1100-+. It has the advantage of p 


MHz, 512K bytes of 100-ns RAM, igh-contras} text end gr 
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Before You Choose A Portable PC, 
Make Sure You Read The Fine Print. 


When the experts reviewed our lightweightT1000, _load your software onto the 768Card—which then 











they did anything but take it lightly. acts like an invisible second drive—and get even 
Because even though it weighs just 64 pounds faster access to all your programs. 

and takes up less than a square foot of desk space, All of which helps explain why the experts’ re- 

they found ithasthe power of adesktop PC. actions were so flattering. 











But since your opinion is the only one 
that really counts, we encourage you 
to call 1-800-457-7777 to learn more 
about Toshiba computers and printers. 
ee Phat way you may very well come 
4 up with a few positive quotes 

, of your own. 
768Card, which can be configured hala salle * ‘The T1000 is backed by the Exceptional 
as EMS memory or as a battery- Care roraca, No-tiet exes 
backed RAM disk. With it, you can The 6A pound T1000 Fe craciernar ok Micetenl? Corpora tan 


So it's little wonder they were so im- 
pressed with everything we managed 
to fit inside. Like 512KB of RAM. A 
720KB 31%” floppy drive. MS-DOS® 
2.11 in ROM. And a full array of built- 
in interface ports. 

Equally impressive is our optional 


In Touch with Tomorrow 


TOSHIBA 


‘Toshiba Amenca Inc, Information Systems Division 
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famepgamnes WibNuaoot COBOL Opimiag 
j : timizing 
Compiler 3.0 

Nowinstead of endlessly waiting for mainframe time, you can 
bring your COBOL programs right down to the PC on your 
desk. Suddenly you've ee ee 
as well as serious speed and 

You've gthIMS: OS 2390 support to let youbreak the 640K 

er. 

‘You've got fast execution because Microsoft COBOL isnow a 
native code compiler. 

aie ate development environment thanks to the 
Microsoft COBOL. An Sua debugger, Microsoft 
Editor and other powerful utiliti 





One final assurance. Because Microsoft COBOL 3.0 isnow 
TE ee en 
source code between mainframe and PC environments. 

Feel free to also enjoy the — 
highly technical information in = 


= 


theadjacentcolumn. Thencall — Mess#copot 
usat 800-541-1261 for more 
information and the dealer 
nearest you. 
Themainframe waitis over 
with Microsoft COBOL3.0. Ap- === 





pearing soon ona PCnear you. 3 — 


Microsoft: 


© 1988 Mizosoft Corporation. Microsoft, the Microsoft loge, MS and MS-DOS are registered trademarks of Microsoft Corporation. Microsoft COBOL Optimizing Compiler version 3 Oisbasod on COBOL/2 from Micro Fas. 


Microsoft COBOL 


Optimizing Compiler 
Version 3.0 for 
MS OS/2 and MS-DOS° 


Complete COBOL Solution 
for Application Maintenance 
and Development on the PC. 
¢ Develop and port ne mainframe 
applications on the PC 
+ Break the 640K barrier with OS/2 


support including dynamic link librar- 
ies and multi-thread support. NEW! 


Pp that run in both 
Me DOS an OS/2. NEW! 


«Compatible with several different 
COBOL dialects. (BM® VS 
COBOL I,™ IBM OS/VS™COBOL, 


IBMSAA, Data General, and others.) 

¢ Call Microsoft C and Macro Assembler 
routines. NEW! 

«HUGE memory model allows data 
items to be greater than 64K. NEW! 

¢ Full network si with record and 
file locking including Noyell. NEW! 


Powerful 
COBOL Development 
Environment 


«Incremental linker for MS OS/2 
tana nll tgsschly charged 
a 
modules are relinked. NEW! 
ANSI 85 COBOL 
support. NEW! 
* Certified HIGH by National 
Bureau of Standards. 
¢ Structured language enhancements: 
Scope delimiters 
In-line PERFORM statement 
CALL BY CONTENT statement 
EVALUATE statement 
Negated conditions 
Global variables 
Reference modifications 
Nested programs 
Native Code compiler 
with fast execution. 
NEW! 
¢ 10x faster computations than 
MS COBOL 2.2. 
+ 30% faster I/O than MS COBOL 2.2 
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of command-line options improve its flexi- 
bility. For instance, while CodeView itself 
takes up a lot of memory, you can debug 
larger programs by using a command-line 
switch that relocates the program symbol 
table to expanded memory, freeing con- 
ventional memory. Another switch runs 
the debugger in 43-line EGA mode, and 
yet another lets you use two monitors: one 
for program output, and one for the Code- 
View screen. 


POWERFUL YET QUIRKY Another 
addition in the Microsoft C 5.1 package is 
the Microsoft Editor (ME). Originally de- 
veloped for internal use at Microsoft, ME 
is a complete, full-featured programmer's 
editor with versions for both real- and pro- 
tected-mode operation. Capable of per- 
forming all of the operations found in pop- 
ular program editors, this editor offers 
tmultifile editing, windowing, and regular 
expression search. 

ME is extendable in C and uses an ini- 
tialization file to configure the keyboard 
and functional setup. Sample initialization 
files are included to permit an easier transi- 
tion to ME from popular programmer’s 
editors like Brief and Epsilon. Several 
commonly used regular expressions are 
predefined in the editor to simplify the use 
of regular expression search. 

I found the editor powerful but often 
quirky. By default the Tab key acts as a 
navigational key (not unlike its use in Mi- 
crosoft Windows). It doesn’t insert a Tab 
character—instead, it jumps to the next tab 
position. Fortunately, any default or fea- 
ture you don’t like can be overridden with 
a macro or aC extension. Although it isn’t 
always consistent with conventional PC 
editors, ME fills the void caused by the 
dearth of protected-mode editors available 
at the time this review was written. Thus, 
with Microsoft C 5.1, Microsoft has sup- 
plied the tools necessary to make OS/2 into 
a highly productive development environ- 
ment: you can run ME in one screen group, 
the compiler in another, and debug a pro- 
gram with protected-mode CodeView in 
yet another screen group. 

The Microsoft C 5.1 runtime library 
(source code is available as an additional 
purchase) contains over 350 functions. 
Among them are the usual Unix/Xenix 
functions supported by a number of com- 


pilers, though here they are completely 
compatible with Microsoft’s Xenix ver- 
sion of the compiler as well. A wonderful 
set of graphics routines is included, as are a 
number of application-level functions for 
calling DOS services without having to 
mess around with interrupt 21h. The string 
functions are probably the most complete 
and most imitated in the C compiler mar- 
ketplace. 


COMPATIBILITY AND SPEED Re- 
garding ANSI compatibility, there are 
very-few areas in which Microsoft C 5.1 
doesn’t conform to the emerging standard. 
When incompatibilities exist, most pertain 
to intemnationalization. Only a few macros 
and functions of the proposed standard li- 
brary are not present in Microsoft C’s run- 
time library, and a few current differences 
(such as a switch() accepting a long) 
will still compile with a warning. 

As for performance, Microsoft C 5.1 
falls strongly in the top five (twice first or 
second) in execution time among the com- 
pilers benchmark tested. Like other com- 
pilers that produce considerable optimiza- 
tions, compile times tend to be slow or 
average: you save execution time by 
spending more time optimizing the output 
code. Similarly, Microsoft C produced 
better execution times on benchmark tests 
in which the output-code size was smaller. 

While features like in-line assembler, 
found in other compilers, are nice, one fea- 
ture Microsoft C could use is a means of 
getting directly to the machine registers 
from the source code. The old Microsoft C 
intdos() approach is awkward and ar- 
chaic, even though it’s imitated by other 
compilers to the point of becoming a stan- 
dard. It would be much more convenient to 
use gisters (called pseudovaria- 
bles by Borland) like those found in Turbo 
C; this approach would be worthwhile 
even if its use were restricted, say, to com- 
piling real-mode applications. 

Microsoft C 5.1 is the ultimate profes- 
sional compiler. It may be overwhelming 
to novice programmers and newcomers to 
C. Packed with capabilities and options, it 
has more features than we could possibly 
list. Its few minor shortcomings are out- 
weighed by its being a consistent and com- 
prehensive product. 

—Richard Hale Shaw 
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f you’ve ever used C to develop real- 

world applications, you quickly real- 
ized that the standard libraries included 
with C compilers are very limited in their 
scope. While they include standard file 
and screen input/output routines as well 
as routines of general interest, they stop 
far short of what many programmers 
would like. Commercially available C li- 
braries, however, go a long way beyond 
these meager offerings. They allow pro- 
grammers to add new functions to those 
already found in the standard C library. 

As a developer, you may won- 
der—why not simply write these routines 
yourself? Of course you understand your 


grammer, who must write general-pur- 
| pose routines suitable for different types 
of applications. 


nye 
We ACT FILE 





application better than some other pro- . 





PROGRAMMING TOOLS: 
EXPANDING THE STANDARD C LIBRARY 


For one thing, you may not be versed 
in every aspect of programming on the 
PC. If you’re trying to write the next 
breakthrough in banking software, for in- 
stance, you may not know or care about 
software windowing techniques or the in- 
tricacies of video graphics. Forget about 
these procedures in today’s pull-down 
menu world and your product might not 
sell, no matter how cleverly it balances 
the bottom line. 

If you purchase an off-the-shelf win- 
dowing package, however, you can reap 
the benefits of others’ programming 
knowledge without being distracted from 
your purpose. 

This advantage leads to the second 
reason for the popularity of ready-made 
C libraries: it is generally much cheaper 
to purchase a C library than to develop 


db..Vista 

3055 tt2th Ave., NE 
Bellevue, WA 98004 
(800) 327-2462 
CIRCLE 67 


Power Screen 5 

Blaise Inc, 

2560 Ninth St., #316 

Berkeley, CA 94710 

(45) 540-5441 : 
‘CIRCLE 0670N READER SERVICE CARD. 


Vitamin C 


Creative Programming 

P.O. Box t 12097 

Carroliton, TX 750tt 

(214) 416-6447 

GIRCLE SSS ONREADERSERVIECARD 





the code yourself. One should never un- 
derestimate the cost of developing work- 
ing, fully debugged code. 

Then there’s the question of timing. 
No matter how good your product, it 
won't be successful if you can’t get it out 
on time. Library developers often spend 
many months getting all the features of 
their packages to work in harmony. Us- 
ing ready-made library packages relieves 
you from spending time to write the 
code. 

The final advantage commercial li- 
braries offer is hardware independence, 
particularly in the area of video displays. 
There’s no doubt that the hardware on. 
which your application can run will con- ° 
tinue to evolve. Applications designed to 
run on the CGA workhorses of yester- - 
year are being pressed into service on the 
VGA-equipped peacocks of today. Rep- 
utable library developers have a vested 
interest in keeping their packages up to 
date with current hardware, and when the 
next video standard arises, these devel- 
opers will quickly adapt their video li- 
braries to support it. If your application is 
based on one of these libraries, generally 
all you have to do to bring it up to the new 
standard is to purchase the upgrade, 
make a few additions to the function 
calls, and recompile. 


WHAT TO LOOK FOR Once you’ve 
decided to go with an off-the-shelf li- 
brary, keep a few considerations in mind. 
Most packages come with source code 
included, which is more of a security 
blanket than anything else. With luck 
you’ll never need to modify the source 
code yourself, but it’s comforting to 
know that the source code is there. Virtu- 
ally all library packages give the devel- 
oper complete freedom to distribute ap- 
plications generated with their assistance 
without paying royalties, but this is a 
consideration worth checking. 

In comparing advertising claims, you 
should not select a library solely on the 
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number of functions it offers. Some 
packages include a large number of small 
routines, while others achieve the same 
results with a smaller number of general- 
purpose routines. Several packages are 
written to support multiple operating sys- 
tems, like DOS and Unix, or even differ- 
ent machines. This is an important con- 
sideration if you anticipate making 
several versions of your application 
available. 


SOME FAVORITES § Graphics and 
windowing packages are the most com- 
mon of all commercial libraries because 
of their general appeal (DOS provides 
none of the video support that modern us- 
ers demand). Longtime favorites are 
Power Screen from Blaise Computing 
and Vitamin C from Creative Program- 
ming. C-Scape from Oakland Group is 
laudable in its object-oriented approach 
to window management. The C-Worthy 
Interface Library from Solution Sys- 
tems—of Brief editor fame—also claims 
to provide a ready-made user interface in 
its library, but the bargain offerings of 
smaller, newer companies like Magna 
Carta Software, with its C Windows 
Toolkit, should not be overlooked. 

Databases are particularly difficult to 
write properly; their development should 
not be undertaken lightly. For any but the 
most trivial applications, a good database 
library can save the developer much frus- 
tration. Popular database libraries are c- 
tree from Faircom and db_Vista from 
Raima. The latter even offers a separate 
SQL query support library. 

Communications is another area often 
addressed by commercial libraries. Sev- 
eral companies offer popular communi- 
cations libraries in the form of either sim- 
ple serial routines (designed to replace 
the ineffective BIOS functions) or com- 
plex LAN protocol support. 

Not every application lends itself to 
the use of off-the-shelf C function librar- 
ies. But when appropriate, their use can 
save the software developer precious 
chunks of the schedule and development 
budget.—Stephen Randy Davis 






































NDP C-386 


MicroWay’s $595 NDP C-386 is not a 
compiler for the casual programmer. For 
one, it generates 386 protected-mode code 
with support for any of three math co- 
processors (80287, 80387, and Weitek 
1167). For another, its Unix 5.3 compati- 
bility makes it more attractive as a system 
for porting code to and from VAX ma- 
chines, or for generating intensive num- 
ber-crunching code, than as a tool kit for 
simple PC utilities, Additionally, its soft- 
ware and hardware requirements place it 
beyond the financial grasp of the typical 
Quick C or Turbo C user. 

To run NDP C-386, you need 2MB of 
extended RAM, most of which is used for 
storing symbol table information and tra- 
versing the global parse tree. To execute 
the programs you compile, you'll need a 
math coprocessor on a 386 computer. 

Besides the compiler, libraries, and 
header files, MicroWay supplies mini- 
make and minidebug utilities. There is nei- 
ther an editor nor a linker. For the former, 
you are left to your own devices; for the 
latter, you must use Phar Lap Software’s 
386/ASMLink 80386 Software Develop- 
ment Series package. 


SIMILARITIES DECEIVE On the sur- 
face, the NDP C-386 package looks like 
any other C compiler. There are the usual 


! 
ME es. cer FILE 


"| NDP C-386, 

| Version 1.4 

| MicroWay Inc. 

41 P.O. Box 79 

=| Kingston, MA 02364 
(617) 746-7341 

List Price: $595 

2) Requires: 2MB RAM, 
hard disk, DOS 3.1, Phar Lap's 386/DOS- 
Extender, math coprocessor. 

In Short: Although NDP C-386's software 
and hardware requirements may be beyond 
the reach of the casual programmer, itis 
compatible with PCC, a mini-based C com- 
piler, and creates globally optimized 32-bit 
code. NDP C-386 comes with an excellent 
manual but lacks ANSI C compatibility. Not 
copy protected. 
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support libraries, a graphics library, and 
three specialized math libraries. Upon 
closer inspection, however, there are dif- 
ferences. Some, like the lack of memory 
modules, are moot for 32-bit compilers. 
Others, like the availability and location of 
now-common C functions, are annoying at 
most. 

Where other packages have functions 
galore, NDP C-386 offers only the basics 
specified by K&R. This ensures compati- 
bility with Unix-based systems, but it also 
means that PC-oriented programmers 
must write many of their own functions. In 
addition, many of the functions normally 
found in header files, such as malloc ( } 
and calloc (), are currently located in 
the libraries. 

The minimake utility, MMC, though 
limited in scope, allows you to set environ- 
ment parameters and what would other- 
wise be command-line arguments. When 
executed, MMC retrieves the necessary 
data from a database file and defaults to the 
last program compiled. The minidebug 
program is little more than a trace pro- 
gram, and MicroWay highly recommends 
purchasing Phar Lap’s symbolic debug- 
ger, 386/Debug. 

NDP C-386 has the ability to execute 
real-mode programs from protected mode 
(in effect enabling you to use features from 
other C compilers), both active and pas- 
sive exception handling, and global opti- 
mization. Two of the user-controlled opti- 
mization techniques remove code from 
loops and weed out dead code. MicroWay 
suggests limiting the former optimization 
to key procedures and the latter to code that 
does not address registers (especially 


memory-mapped peripherals). 


AVOID IN-LINE ASSEMBLY Al- 
though NDP C-386 supports in-line as- 
sembly, MicroWay discourages its use be- 
cause of the effect on global optimization. 
Since the compiler rearranges storage and 
variable usage, in-line code (which is de- 
pendent upon its storage location) may not 
be able to find its variable references. Even 
if you take the trouble to change the loca- 
tion manually after the first compilation, 
the next optimization will change it again, 
thus negating your efforts. 

Although NDP C-386 was primarily 
developed for nontraditional PC applica- 
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tions, MicroWay is in the process of bring- 
ing it into the mainstream. In addition to 
the ANSI changes, MicroWay is develop- 
ing a package for designing and maintain- 
ing windows in protected mode. Besides 
pop-up and tiled window support, the 


package allows font generation and access | 


to CGA and EGA attributes and colors. 

Is NDP C-386—with all its require- 
ments—worth the expense? If you have an 
application for 386 protected mode, are 
not afraid of writing the occasionally miss- 
ing function, and you can calculate the 
savings from non-VAX use, the answer is 
a resounding yes.—Vincent Puglia 


Power C 
When Mix Software announced Power C 
at the same ridiculously low price— 
$19.95—as its Mix C, I admit that I had 
my reservations. I was wrong. 

The inexpensive C compiler known as 





Mix C had several problems, noj the least | 


of which was performance far beyond the | 


ability of the word ‘‘slow’’ to describe. It 
was directed primarily at the educational 
market, where speed was of secondary im- 
portance and price was primary. But the 
manual in which Mix C came packaged 
had such a well-written overview of the C 
language that I bought Mix C, kept the 
manual, threw away the compiler, and still 
considered it a bargain. 

Power C, Version 1.1, its successor, is 
remarkable but not perfect. The compiler’s 
most glaring deficiency is its environment, 
or, more precisely, its lack thereof. In to- 
day’s world of integrated editor-compiler- 
debuggers replete with windows and 
mouse-driven pull-down menus, Power 


| C's simple prompt looks a little pale. And 


there’s no on-line help. Fortunately, the 
/? switch prompts Power C to list all the 
switches to the screen. If the switches 
don’t change, you can also save them into 


PE 


FACT FILE 


Power C, Version 1.1 
Mix Software Inc. 
ti32 Commerce Dr, . _, 
Richardson, TX 7508t 
(214) 783-600t 
List Price: $19.95 
Requires: 320K RAM, 
DOS 2.0 or later. 

In Short: Power C is an amazingly 





inexpen- 
sive compiler that implements the full ANSI 
C standard. It features a superior manual and 


ists. The optional debugger is a must. Not 
copy protected. 
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the environment and forget them. 

The first pass of Power C has a few ex- 
tras. There is a timited MAKE capability, 
and you can specify a project file as well. 


STOP READING? Why Compare C compilers when 
you produce 4 times more code using C++ ?!! 


— (The Wall Street Journal — 


@ Microsoft Compatibility — Our 
C+ + compller is Microsoft C and 


— May 3, 1988) 


© C Complier imbedded — Start 
using the extensions as you learn 
them. 


INTRODUCTORY OFFER $99.95 


©@ C++ ISCI The advancement is 


inter 
Optimiza 


Benchmarks were run on an 80286 based IBM compatible at 6Mhz. 
“fre tptbencrmar we oun wit optic, the Zotac opizer dating thet he code was 


NOTE: Zortech C is included in the Zortech C++ package. 


The World's only true 
C++ compiler for MSDOS 


| ees Ro88 
SSRSSBeBs 
eesatZoRN 
SSPLBBEBN 


Write Code FASTER — 
CALL TODAY! 
1-800-848-8408 
Mastercard®, VISA®, COD, or send check 
ZORTECH 
ZORTECH 366 MassachusettsAvenue, BostonMA 02174 » FAX(617)643-7969 — Boston ¢ LoNDon 


©Copyright 1968 ZORTECH, INC. Zortech C & Zortech C++ are copywritien 1968 by Zortech, inc. Other brand 
of product names are trademarks or registered trademarks of their respective holders. 
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“The Dataworld 286 [12MHz] AT compatible... [is]... 


| 
os 


i d | the fastest machine of the nine tested in that review 
oe ij 33 

— [July 1988]. (September 1988 edition). 
—J t | and 


--- speed and excellent compatibility ... hundreds 
of dollars less expensive than other AT compatible. 








DATA-286 20MHz DATA-286 12MHz 
Phoenix 80286 running at 12/8MHz. Phoenix BIOS 
See saa cncemets 16 MB(2 neh pede ne 512 KB of RAM expandable to 16 MB {1 MB on board) 
W.D. 1:1 aerleave dual hard disk controlier One 1.2 tloppy drive. Floppy/Herd disk controller 
101-key feyboerd with “click”. Socket for 80287 101-key keyboard with “click”. Socket for 30287 


EMS 4.0 ¢upport for memory over 1 MB. Reet time clock Reel time clock with battery back-up. 200W power supply 
Pepa ey card w/paratiel port, TTL Monitor included OATA-286 10MHz 


Monographics card w/| lel port, TTL Monitor included. 
AVAILABLE = i _ 1195 


d)sve® thee corte Mfettnettnstet Pitee? dftes satrttes le era bata 9 
Hessreaprad fy 8)" Ateaz eee : os rovbetet fey OB 






Vertical 
Case 


80Z786CPU12/EMHz @ 0/1 Wait @ ClickiB: 

O wait stale @ {t6MHz (20MHz opt) @ Phoenix BIOS @ 1 2 M6 Fioppy driva @ 20 @ 512 K RAM{Expto 1024) @ 4 Exp siotsa 

@ Front Pane! On/Off Switch @ 220 Watt @ 1M6 RAM (2M6 opt} @ 12MB FOO M6 Hard Oisk Drive © 200W P/S @ Supar- @ Phoenix 6iOS @ 720 KB Floppy driva @ 20 
Powar Supply @ Six Half Height Driva Bays @ 101 Key “click” touch K/B @ Reset push twist backlit LCO 640 « 200 25 Ibe MB. 39ms, Hard Disk Orive @ Supertwiet 
@ Dimensions 16%"(D) x 7%"(W) x 25% HK) button @ 7 EXp slots @ Mono cards & @ Par Sar Game Porte @ RAGE backlit LCD 640 x 400 @ 20 Ibe @ RGB 
@ AVAILABLE on 266/386 Models @ monitor $2175 Output $1 LT COE © Opt Ext 54" Drive $1975 


Deoler/overseas inquiries weicome 
In-Calif. 1-800-722-7734 INFO: (213) 695-3777 


Out-Callf. 1-800-722-7702 rer ce nai 3733 San Gabriel River Parkwey, Pico Rivera, CA 90660-1495 


7 AM. to6 P.M, 
Saturdey 9 AM. to3 P.M. PST. 
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IBM PC & s: Tandy 


Compatible 


3000 Cc mipute 
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Publish-It! SS 


in less than an hour ~ 


PUBLISH IT'—A full-featured, fully integrated 
desktop publishing powerhouse with word processing, 
page layout, typesetting and graphics. 


Even If you have no design skills or publishing experience, 
you can get results in less than an hour with PUBLISH ITI 






For all its state-of-the-art ability, PUBLISH IT! 

Is Incredibly easy to leam—refreshingly so. 
PUBLISH IT! combines the familiar GEM User Inter- 
face, our Quick-Start Mini-Manual, a full complement 
of Help Screens, and the practical WYSIWYG (What- 
You-See-is-What-You-Get) display—ail designed 

to get you up and running in less than one hour! 


SPECIAL FEATURES: 


e GEM User Interface: it's fast and easy. 
Pull-down menus, icons, scroll bars and 
dialogue boxes help you leam and use 
the program quickly. Your display screen 
shows you exactly what your final product 
will look like when you print— What-You- 
See-is-What-You-Get. 


Flexible Page Layout: With your mouse 
or joystick, and keyboard, you can over- 
lap, reposition, resize, & reshape the 
text, columns, graphics. Change your 
layout or experiment aimost effortlessly! 


e Bullt-In Fonts: Choose from over 1200 
possible type-style combinations! Opt 
for bold, Italic, underiined, white, light, 
& superscript or subscript characters. 
Type sizes range from 7 to 72 point. 


Premium Quality Printouts: 

PUBLISH IT! uses a special high density 
printout format that gives you superior 
quality printouts on your dot matrix printer 


Built-in Word Processor: All the features 
necessary for everyday word processing, 
plus most of the sophisticated ones 
found only in more expensive programs. 


o Text Importing: Load documents from 


+ WORDPERFECT MICRO-SOFT WORD, 


WORDSTAR, WORD WRITER PC, orfrom 
any other program with an ASCll text 
format directly into PUBLISH ITI* 


e Built-in Graphic Toolbox: Draw lines, 
boxes, circles, curved comers, and “free- 
hand” graphics. Plus, choose from a wide 
variety of built-in line and fill patterns. 


oe Kerning and Leading 

















e Graphics Importing: Directly import 
graphics from LOTUS 1-2-3, GEM DRAW, 
GEM GRAPH, GEM SCAN, PC PAINT- 
BRUSH, and PUBLISHERS PAINT8RUSH* 
Then crop and size them to fit. 


e Automatic Text Flow and Word Wrap: 
Flows text from around graphics: and from 
column to column on the same page, or 
carries it over to subsequent pages. 


o Multiple Size Page Views: View, edit and 
layout pages at actual, double or haif-size. 


e Over 150 Professionally Drawn Graphics 
& Illustrations. 


o Plus, you get worksheets, time-saving 
features, sample documents & more! 


TIMEWORKS ACCESSORY PACKS 

give you hundreds of new ways to add 

impact to your PUBLISH IT! documents. 

e People, Places & Things: Over 240 
ready-to-use graphics & illustrations. 

e Symbols & Slogans: Over 400 
graphics, borders, logos, & more. 

¢ Education Graphics: Over 250 
camera-ready school graphics. 

¢ Design Ideas: Over 85 layout ideas for 
ads, newsietters, brochures & more. 

Font Pack 1: includes 8 unique type- 
faces, 7 special effects, in sizes 9 to 
72 point. 

Font Pack 2: 8 more typefaces, with 7 

special effects, in sizes 9 to 72 point. 


Includes 514” & 344" disks; supports $39.95 each 


hard drive. 
Suggested RetailPrice ...... $199.95 
(Also avaliabie for 
Apple tle, lic, iGSComputers . . $99.95) 
At your local dealer or order direct from 
Timeworks: 

1-312-948-9202. 





PLATINUM 


444 Lake Cook Rd., Deerfield, IL 60015 
312-948-9200 
DOCUMENTS DO NOT PRINT OUT IN COLOR 


“Registered trademarks of their respective companies. 
©1987 Timeworks, Inc. All Rights Reserved. 
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Once Power C finishes executing the first 
pass, it automatically executes the second 
pass, the so-called optimizer, PCO. You 
can also entice Power C to execute the 
PCL link step. The combined effect is to 
make Power C seem to be a “‘one com- 
mand does it all’’ compiler-linker. 

Power C does not use the DOS linker, 
since Mix Software uses a proprietary ob- 
ject format. Unlike its predecessor, Power 
C does not require a runtime environment 
to execute, generating instead a complete, 
self-contained .EXE file. The compiler in- 
cludes a utility for converting .OBJ files 
generated by MASM into MIX format to 
allow assembly language programs to be 
combined with Power C programs. 

Mix Software’s strong point (its man- 
ual) is still as good as ever. A short installa- 
tion guide leads into a C tutorial, followed 
by a C language reference good enough to 
keep K&R permanently on the bookshelf. 
The final major section is a function-by- 
function description of the library. All this 
fits into one softbound volume, putting to 
rest the notion that a compiler has to come 
with a set of encyclopedias to be well do- 
cumented. 

The one problem I have with the man- 
ual is that it attributes features to Power C 
that the program doesn’t have yet. The 
manual describes switches for controlling 
the memory model, but the compiler gen- 
erates medium-model output irrespective 
of how these switches are set. The /Q 
switch is said to induce Power C to gener- 
ate .OBJ file output; in fact, it does noth- 
ing. While Power C documents and ac- 
cepts the volatile, const, pascal, 
and cdec1 keywords, in use they have no 
effect. These limitations deserve mention 
in the READ. ME file that accompanies the 
compiler. 

This is not to say that Power C does not 
have a reasonable claim on being 100 per- 
| cent ANSI compatible. Enumerated data 
‘ types, structure assignments, function pro- 
totyping, interrupt procedure types, regis- 
ter variables, VOID pointers—the vast ma- 
jority of the draft standard is there. The 
only ANSI features cleaaly sissing are the 
# and ## preprocessor tokens. 

Power C implements features beyond 
the draft standard, including the Microsoft 
extensions. Mix Software claims that the 
Power C library is a superset of both the 



















































































Microsoft C 4.0 and the Turbo C 1.0 li- 
braries. In addition, Power C containing 
the most complete set of # pragmas that I 
have ever seen in a compiler, thereby al- 
lowing the programmer to specify most 
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switches within the C program itself. 

Performance with Power C is good. 
Compilation speed is reasonable, with the 
resulting executables turning in better- 
than-average times. While not large by to- 
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day’s standards, Power C cannot be ac- 
commodated on 360K floppy disks 
without disk swapping. The optional win- 
dowed source code debugger is custom 
matched to Power C. Although I found the 
commands hard to remember, program- 
mers who use Power C daily inform me 
that, once mastered, the debugger is a joy. 
It’s certainly powerful enough, offering 
every feature I could desire, and it should 
be considered mandatory equipment. 
Overall, Power C’s performance is re- 
markable for the price. Quite compatible 
with the Microsoft C and Turbo C ‘‘stan- 
dards,’ Power C is a heavyweight con- 
tender in the educational, hobbyist, and 
perhaps even the professional market—at 
a bantamweight price. 
—Stephen Randy Davis 


Quick C 

Microsoft Corp’s Quick C, Version 1.01, 
is many things: an elegant, state-of-the-art 
program development environment, a furi- 
ously fast professional prototyping sys- 
tem, and e novice’s dream compiler with 
integrated editor/compiler/debug ger. 
Sporting true “‘in-RAM”’ compilation and 
linkage, and featuring complete compati- 
bility with Microsoft C 5.1 Optimizing 
Compiler, Quick C is designed for a wide 
variety of users. 

Although Quick C is included with Mi- 
crosoft C 5.1, it can be purchased as a 
standalone product for $99 and used inde- 
pendently. If you purchase Microsoft C 
5.1, you'll get all of the benefits of Quick 
C and Microsoft C combined (Microsoft C 
5.1 is also reviewed here). As such, much 
of this review pertains to the standalone 
version of Quick C and will refer to Micro- 
soft C 5.1 materials only when necessary. 
Fortunetely, programs developed under 
Quick C can be immediately recompiled 
under Microsoft C 5.1 to take advantage of 
its extensive code optimizations and 80286 
protected-mode code generation. 

The heart of Quick C is an integrated 
programming system, known as the Quick 
C Environment, that incorporates a built- 
in editor, compiler, and source-code de- 
bugger. It boasts true ‘tin-RAM”’ compi- 
lation with options for compiling and 
linking to memory (unlike Borland Inter- 
national’s Turbo C), creating an object file 











hen the benchmark test results for 

12 C compilers were normalized 
against those for Microsoft C, it was clear 
there is no one overall leader: different 
compilers shine in different tests. 
Compilers that perform well have effective 
operations to handle files, strings, integer 
math, and floating-point emulation; those 
that don't perform equally well have less- 
efficient functions in these areas. 

The most important test, execution time, 
produces severa! winners. Turbo C's effi- 
cient file /O operations lead to first place 
in the Files test, while Power C achieves 
second place by performing |/O buftering. 
Watcom C, Version 6.5, takes third place 
by minimizing calls to DOS, and by 
buffering /O and read/write operations. 
Also note the amazing across-the-board 
improvement of this version—-released 
while we were testing thecompilers—over 
the earlier Version 6.0. 

As for the execution time of string- 
hendling operations (the String test), it's 
Watcom C, Version 6.5, Microsoft C, and 
Let's Cin first, second, and Ihird place, 
respectively, Fast, efficient functions 
called in to handle stnngs cause good 
showings on this test; Let's C, for 
example, has hand-coded assembler to 
pertorm string operations. 

Executing the IMath test fastest are 
Microsoft C, Watcom C, Version 6.5, and 
Watcom C, Version 6.0. Successful 
integer math handling can depend on 
several optimizations. Microsoft C, for 
example, uses register allocation of 
variables, incrementing rather than 
multiplying where possible, calculating 
subexpressions and assigning them to 
registers, and inserting functions right into 
the code rather than relying on slower 
function calls. 

Fmath execution times are fastest for 
Watcom C, Version 6.5, Turbo C, and 
Watcom C, Version 6.0. These results 
reflect fast and efticient floating-point 
emulation code. Note that C86Plus is 
particularly slow on Fmath: our program 
does not use a math coprocessor and 
C&6Plus does not have a floating-point 
emulation module, although it once did. 
C&6Plus will take advantage of a math 
coprocessor, however, if one is installed. 


Benchmark Tests: C Compilers 


Turning to compile times, the best showing 
for each of the tests comes from DeSmet 
DC88, beating every other contender. 
DeSmet accomplishes this by handling files 
only once, using global variables extensively, 
breaking lines into tokens and then building 
symbol tables, and programming for speed. 
DeSmetis only everage to low-end, 
however, in execution time for the four 
programs. 

Second place was garnered by Turbo C, a 
one-pass compiler. It compiles fast and 
executes two of our tests among the fastest 
two programs, although it fares no better 
than everage on two others. 

In third place for Files and Fmath tests is 
Quick C, a result of its one-pass compiler, 
with a second pass performed tor 
optimizations. Aztec C86 places third in the 
Imath test and Let's C takes third in 
compiling the String test. 

Aztec C86 justifies its reputation for small 
code size, producing the most compact 
executable code for each of the four tests. 


PC Labs compared 13 C compilers using four benchmark 
tesis All lests usad a slanderd 6-MHz IGM PC AT equipped 
with 30MB of herd disk storage and 640K of RAM, with 64K 
in @ VOISK RAM drive 

Execution time was determined by @ timing program 
coordinated with the operation ol tha programs For the 
compile timings, a 3MG ARAM drive was set up using an iniel 
Above Board Compile time was clocked with a stopweich, 
beginning with the Return after the command-line 
paremelers were typed in, and stopping when the program 
Prompt appeared on the screen All compilers were tested 
from the command line If compiler manufecturers did nol 
provide a linker, DOS LINK EXE was used 

The size. in bytes. of the source code tor the benchmark 
fests ts as follows Files, 9,703, String. 8,759 IMath, 6,502, 
and FMeth, 9,703 Mosi packages required minor syntactical 
changes 10 our source code. resulting in small increases oF 
Gecreases in its size 
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Performance C program Executable 

(Times given in seconds) execution C compile code size 

time time (bytes) 

Watcom C, Version 6.0 2933 133.8 22,080 

C86Pius 213.7 195.3 53,360 

High 177.6 37.0 40,480 
DeSmet DCs 143.4 66 25,352 

Lattice C 138.1 412 27,952 

Aztec C86 4195 34.1 19,932 


Quick C 114.1 222 41,990 
Microsoft C 112.2 $6.6 40,742 
















Let's C a ; 
Watoom C, Version 6.5 106.9 106.1 27,416 
Power C 43.7 









105.9 





Ried ee 126 - 33,672 


The Fites benchmark program tests a C compiler's file-handling abilities. 
Acompiler's levet of performance on this test results both from its ability 
to optimize file-handling code and from the file-handiing efficiency of as 
runtime fibrary 

The banchmark test works by rapidly opening. closing. and reopening 
& senes of disk files Between the close and the next open operation, 
functions are called to test for the existence of the files, and the files are 
fenamed The files are then reopened and a vanety of data objects are 
written to and read from each. Random seeks are performed between 
the reads and wntes Ulhmately, the files are closed and deleted 

In aii, this test generates disk file activity not unlike that created by & 
highly interactive end-user program, Such as a word processor or a 
database manager. 





Performance C program Executable 

(Times given in seconds) execution Ccomplle code eize 

time time (bytes) 

Wetcom C, Version 6.0 419.6 29.0 12,848 

Ce6Piue 136.8 50.0 10.674 

High C 99.5 21.9 12,992 
-Eco-ces si 12.0 6,476 
DeSmet DCSS 104.6 44 7,408 

Lattice C 217.9 13.7 9,104 

Aztec C86 985 95 4,252 

Quick C 64.0 10.0 §,333 

53.2 150 5,245 






Microsoft C 





: “ 7.1, ., 11.616 
Watcom C, Version 6.5 443 30.8 
_Power C 64.4 "16.0 


The String benchmark program tests a C compiter's ability to optimize 
string operations and the stnng-handling pertormance of the routines in 
its runtime library. ft atlempts to use most of the string operations found 
in @ typical C program 

The test works by intializing three character arrays and performing the 
operations on them. The operations pertormed include string 
concatenation, string comparison, string transtormation, string seasches, 
and string length calculations. 


35,808 re 








Relative Performance 
(Microsoft G = 100) 









































Relative Performance 
(Microsoft C = 100) 
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Pertormance € program Executable 
(Times given in seconds) execution Compile code size 














time time (bytes) 
Watcom C, Version6.0 1024 13.4 11,296 








Cé86Plus 130 8 32.6 8,404 















































“High c 214. 145 10.544 
(Eco-caa 1604, 8B 4890 

| DeSmet DCs 167.2 39 4,972 yO 
VLatticeC co 2 (taaaCsdOTSC.*~S*« TD bys 


Aztec C86 1585 58 2.664 
Quick C 120.5 78 3.625 
Microsoft C 82.0 dant 3.545 

| Let'sc i _. 3944... 68 11,296 
Watcom C, Version6.5 88.4 12.4 10,255 

- Power C 128.8 11.9 3,024 
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The IMath benchmark program tests @ C compiler's ability to optimize 
standard integer meth operations. it operetes on the contents ol en 
integer array. performing addition, subtracbon, muihplication, division, and 
assignment Additionally, the contents of the array are occasionally 
sorted. The test attempts to simulete the integer math operations 
periormed in 6 vanety of C program contexts. 











Ca Relative Performance 


“. {Microsoft C = 100) 



























































Performance C program Executable 
{Times given in seconds) execution C compile code size 
time time (bytes) 
Watcom C, Version 6.0 221.9 1329 20,992 ° 
Ca6Pius 961.7 658 28.766 | 
» High C 463.4 21.0 27.472 , 
1 ECO-C88 sen 410.0. 15.9 18,366 | 
DeSmet DC8s 375.6 5.2 12,806 












































“Lattiee °° + 405.4 18.7 43,888 
Aztec C86 4103 136 10,010 
Quick C 3442 124 22.660 

' Microsoft C 301.5 22.1 21,768 . 

| Let'sc _., 4838 183 18,544 





















Watcom C, Version 6.5 183.1 611 20,296 
Power C 242.1 25.9 19,188 


The FMath benchmerk program tests @ C compilers ability to generete 
optimal floating-point meth code, based on the compiler's ability to 
optimize tioating: point operations end the ethcrency of its floating point 
Iibrary routines 

The test works by modifying, sorting, end performing floating paint 
eperetions on the members of 6 series of arrays ol tloats Stendard 
arithmetical operations such as eddihon, subtraction. multiplication, end 
assignment are performad along with tloating- point operations, including 
the calculation of sines, cosines, square roots, end absolute values The 
test attempts fo exploit the kinds of floating: point operations that might be 
found In @ spreadsheet, graphics, or accounting application. 
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or an executable program. 

Because approximately 150 of the run- 
time library routines are built into Quick C, 
the compiler often doesn’t have to search a 
library to link a program compiled to 
memory, making in-RAM compilations 
very fast. And while the remaining func- 
tions are included in a disk library, it’s the 
same rich function library that accompa- 
nies Microsoft C 5.1. 

A command-line version of Quick C 
(QCL.EXE), also available, uses a subset 
of the Microsoft C 5.1 options and switch- 
es. This version of Quick C performs near- 
ly identically to Microsoft C 5.1—with the 
exception that the former will generally 
compile much faster than latter. You can’t 
realize the full benefit of using Quick C, 
however, without using the integrated en- 
vironment. 


INSTALLS LIKE MICROSOFT C 
Quick C uses an installation program that’s 
almost identical to that of Microsoft C 5.1. 
The program will create the necessary di- 
tectories for you (although you can supply 
your own overrides to the defaults), and it 
will not touch your AUTOEXEC.BAT or 
CONFIG.SYS— instead it will create 
mock-ups with recommended entries for 
those files. The installation program will 
also combine the runtime libraries for you 
if you choose, which will improve the 
speed of linkage. 

Although the command-line version of 
Quick C supports the same five memory 
models found in Microsoft C 5.1, the envi- 
ronment supports the compilation of medi- 
um-model only. Thus it has to 
keep only one subset of the library in mem- 
ory (instead of one for each memory mod- 
el) and relieves you of the need to store li- 
braries for all the different models on your 
disk. 

At first this library arrangement seemed 
an imposition; personally, I prefer to write 
small utilities in the small model. Howev- 
er, I found that when using the environ- 
ment you really do need only one library, 
and switching between memory models is 
simply a waste of both time and space, not 
to mention being a hassle. Support of in- 
RAM compilation requires only one mem- 
ory model. When Microsoft polled its us- 
ers, it found that the medium-memory 
model is used most often; so this is the 
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Quick C, Version 1.01 
Microsoft Corp. 

j 16011 N.E. 36th Way 
Box 97017 
Redmond, WA 98073- 


9717 

(206) 882-8080 

List Price: $99 
Requires: 448K RAM, DOS 2.0 or later. 
In Short: A powerful development environ- 
ment for both the professional and novice 
alike. Wonderful either coupled with Micro- 
soft C 5.1 or used as a standalone tool. Not 
copy protected. 
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mode] that they chose to support. 

Keep in mind that Quick C does not run 
under OS/2 protected mode, nor does it 
create protected-mode applications: it’s 
designed for real-mode applications only. 
Furthermore, Quick C’s use is limited to 
true IBM PC compatibles to support its fast 
screen /O. 

The Quick C documentation includes a 
Programmer’s Guide, C Language Refer- 
ence Guide, and Run-Time Reference 
Manual. The contents of the latter two are 
identical to the manuals that come with Mi- 
crosoft C 5.1 (purchasers of Microsoft C 
5.1 receive the Quick C Programmer’s 
Guide in addition to the standard Microsoft 
C5.1 documentation). 

When you buy Quick C by itself, its 
manuals come in softcover bindings. 
While they're less durable than the Micro- 
soft C 5.1 binders, they are much easier to 
use and contain numerous examples and 
figures. Coupled with the Quick C envi- 
ronment, they impart a relaxed, breezy 
feeling to the entire product—you quickly 
become confident that you’re working 
with competently designed programming 
tools that leave you free to concentrate 
your creative energies. 

Of the three manuals, the Program- 
mer’s Guide is fundamental to learning 
and using Quick C. It contains instructions 
on using the Quick C environment itself: 
the windows, menus, keyboard conven- 
tions, and dialog boxes. There are discus- 
sions on the editor and compiler, and a sec- 
tion on how to use the debugger. The 





error-message reference is printed on gray 
Paper, so it’s easy to find and use. An in- 
troduction to C is also included, and, while 
it was written for those already familiar 
with a programming language, it can be 
used by novices as well. 


FOR PROS AS WELLAS NOVICES As 
mentioned earlier, the Quick C environ- 
ment consists of an integrated system of 
pull-down menus for selecting, manipulat- 
ing, viewing, and editing source-code 
files; and for compiling, running, and de- 
bugging programs. With a keystroke, you 
can move from the editor to the debugger 
to running a program, and back. You 
could easily assume that Quick C is target- 
ed only at the novice user; mature pro- 
grammers, however, will find the environ- 
ment fast, easy to use, and more flexible 
than the command-line interface. 

While the keyboard logic (Alt- and 
function-key combinations) is straightfor- 
ward, Quick C is even easier to use with a 
mouse. There are options available for 
configuring the colors, scroil bars, and edi- 
tor tab sizing. Also supported is the 43-line 
EGA mode. Surprisingly, there does not 
seem to be any way to change the editing 
keys, which are a combination of standard 
DOS editing conventions and WordStar 
control keys. If you’re married to your pro- 
gram editor, you may want to stick with 
the command-line version, although you 
won't be able to take advantage of in- 
RAM compilations or the debugger. But 
before deciding anything, I'd encourage 
anyone to test drive the environment. 

If you do use the environment and 
change any of the colors or options, Quick 
C will automatically create an initialization 
file (QC.INI) to record your changes. 
Quick C automatically looks for QC. INL in 
your current directory and in the PATH, in 
that order. Since you can keep multiple 
copies of QC.INI in separate directories, 
you can literally configure Quick C differ- 
ently for each work area. 

Besides the standard libraries, Quick C 
contains a fine library of graphics routines. 
While these same routines are available in 
the Microsoft C 5.1 library, the Quick C 
Programmer’s Guide contains an excellent 
introduction to graphics in general, and the 
Quick C graphics routines in particular. In- 
cluded are discussions of the various video 
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INTERPRETERS: 


A interpreter is a first cousin to a 
compiler. While a compiler con- 
verts an entire file of source code into ob- 
ject code, an interpreter deals with source 
code differently. Interpreters generally 
“*tokenize’’ the source code; in other 
words, an interpreter looks at chunks of 
the source code while processing it and 
creates an internal representation of these 
chunks—one for each command. It then 
executes these tokens under the control 
of the interpreter’s environment, which 
includes debugging capabilities, an edi- 
tor, and a command language to control 
the environment’s parameters. 

Until recently compilers were pretty 
slow behemoths, taking 5 minutes to 
compile, link, and test a medium-size 
piece of code. Therefore, using an inter- 
preter to change the source code and then 
running it immediately proved a distinct 
advantage: change one line of code, type 
“‘run’’, and your code is processed al- 
most instantly, with no compile or link 
step. Furthermore, since interpreters in- 
cluded debugging capabilities, finding 
those all-too-common careless mistakes 
took far less time. 

But there were also disadvantages to 
using an interpreter. Code produced by 
some interpreters would execute as much 


same compiled code. And you could for- 
get about doing real-time processing: the 
overhead of the interpreter’s controlled 
environment precluded that. Yet the ad- 
vantages of using an interpreter allowed 
code development at a price a lot of pro- 
grammers were willing to pay. 


THE TURBO CHALLENGE Then 
Borland’s Turbo C compiler hit the 
street, wreaking havoc for interpreter 
manufacturers. Other inexpensive and 
fast compilers followed. Who would 





as 1,000 times slower than would the | 





want to use an interpreter to try out code 
when compiles took only seconds? 
While interpreter manufacturers ini- 
tially were hurt by the introduction of 
these fast compilers, each spotted miss- 
ing features it could include, found a 
unique niche to occupy, and generally 
targeted its products more specifically. 
Today, interpreters have a niche in 
three distinct markets. First is the educa- 
tional market. The concept of compiling, 
linking, and executing a piece of code 


| Can get in the way of learning to program 


inC. Interpreters give the newcomer toC 
a single environment in which to leam a 
new and sometimes confusing language. 

Second, there are the people who 


have recently leamed enough C to get | 


themselves into trouble. They need an 
environment in which a debugger that 
follows a user interface similar to that of 
the programming environment is instant- 
ly available. Such people also need an 
environment that allows instantaneous 
switching back and forth with full vari- 
able and symbol name support. Not hav- 
ing to wait for the compile-link step 
means that the bug fix can be instantly 
examined and changed easily as often as 
Tequired. 

Finally, the professional develop- 
er—the experienced pro—could do well 
to take a look at what some of these inter- 
preters have become. When you're de- 
veloping code, you need a high-speed 
compiler only if you’re compiling fre- 
quently. With these interpreters, you 
don’t have to compile: you can test out 
your code ideas instantly, debug them 
just as quickly, and then take the de- 
bugged code over to the compiler envi- 
ronment and optimize the heck out of it. 

The three interpreters discussed here 
can help both the quick hack and the full- 
fledged project. 








CONFRONTING THE TURBO CHALLENGE 


Far from being left behind by speed-demon compilers, interpreters have 
kept a grip on the market by offering features not found elsewhere. 


RUNIC Professional 


The documentation for Age of Reason’s 
RUNIC Professional is a masterpiece. 
The newcomer to C can take a course at 
the best college around, and chances are 
good that his textbook won’t be half as 
good a learning tool as the RUN/C Pro- 
Sessional manual. Each function in the 
manual is clearly labeled and has at least 
one example of usage. Often, for the 
more complex functions, a ‘‘back- 
grounder” is given, with usage notes, al- 
temate reference material, and a friendly 
approach to difficult subject matter. 

The $149 package itself is interesting 
for both experienced and inexperienced 
users alike. Thoughtful new routines 
make the programmer’s life a lot easier. 
The PREC command, for example, will 
display the precedence table of C opera- 
tors, allowing you to circumvent the pe- 
tennial memory problem of remember- 
ing the precedence of << and &&. 

Typically, a developer will concen- 
trate on a small area of code, debugging 
and perfecting that area before moving 
onto the next. RUN/C Professional gives 
you the capability of loading your al- 
ready perfected code into a library and 
then using that library—at full speed! In 
practice, the performance penalty of run- 
ning the entire program under the inter- 
preter forces you to adopt good program- 
ming structure. 


FLAWS AND FEATS The program is 
not without its disappointments. First, 
RUNIC Professional is slow: a typical 
program runs about 1,000 times slower 
than under Turbo C. You don’t buy an in- 
terpreter for its dazzling speed, but 
RUNIC Professional was much slower 
than the other two interpreters reviewed. 
RUNIC Professional also has the most 
severe code-size limitation. 
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The mysterious preprocessor is fully 
exploited in RUNIC Professional: you'll 
be able to watch it process your source 
file and get a firm understanding of what 
actually takes place. 


TOOL FOR THE DEVELOPER But 
RUNIC Professional is also a good tool 
for the professional developer. Using the 
full Lattice C library as its starting point, 
RUN(C has 93 built-in functions to make 
a programmer’s life easier. Each of these 
functions can be linked to the final fin- 
ished product. 

The ability to use certain screen func- 
tions, communications, and printer-port 
W/O functions, easy access to DOS’s date 
and time functions, and a host of new 
preprocessor keywords make the newest 
telease of RUNIC Professional competi- 
tive with other interpreters. It stacks up 
pretty well against the better compilers. 


C-Terp 

One of the drawbacks of using an inter- 
preter is the interpreter’s own overhead. 
That’s where the $298 C-Terp’s ability to 
use virtual memory (both expanded and 
extended) comes to the rescue. And 
when you run out of this memory combi- 
nation, you can use a file on-disk as real 
virtual memory. 

Obviously, the larger the program, 
the more need there will be for debug- 
ging. | found the C-Terp debugger to be 
the easiest to use and the most powerful 
of the three reviewed. Apart from having 
the ability to use dual displays, C-Terp 
debug commands are more transparent 
and fit better into the overall environ- 
ment. And C-Terp comes in a variety of 
“*flavors,’’ too—one for each of the 
more popular compiler packages. 

Since C-Terp is directed toward a 
more sophisticated audience, it has plen- 
ty of command-line options that allow 
you to specify an environment more to 
your liking: byte alignment and nested 
comments, for instance. You also can 
choose whether to share commonly used 
(but explicitly named) structures and ex- 
ternal namespace. Batch-mode opera- 


tion, aconfigurable editor, and the ability 
to configure the interpreter round out the 
user interface. 

The speed issue isn’t as serious as 
with RUNIC Professional, so C-Terp is 
more than usable, even for larger pro- 
grams. And various in-line debugging 
commands, easily thrown into the source 
code, replace the ubiquitous print f()} 
Clutter found in most development code. 


Instant-C 
Of the three interpreters reviewed here, 
Rational Systems’ Instant-C is the odd- 
ball of the lot, since it’s an incremental 
compiler instead of a true interpreter. 
Being the fastest interpreter reviewed 
isn’t so bad, though. As an incremental 
compiler, it gives you the full speed of a 
real compiler, plus the added advantages 
of having the interpreter environment 
and debugger to work within. It’s the best 
of both worlds for the experienced C pro- 
grammer. 


STEP-BY-STEP COMPILING /n- 
stant-C’s development cycle is unique: 
as you ‘‘save’’ each function (when you 
exit from the configurable editor), it is 
compiled automatically. If a syntax error 
or other compile-time error is found, 
you’ ll be thrown back into the editor as 
close to the error as possible. 

Although Instant-C can handle up to 
1MB of code, it does so on a segment-by- 
segment basis, with each segment limit- 
ed to 64K. (The library code you use is 
not considered part of the 64K .) The only 
real limit is that a single function may not 
occupy more than 64K, and you can have 
many 64K chunks “‘active”’ at a time. So 
this limitation simply forces you to fol- 
low good, modularized programming 
practice. 

Instant-C’s manual is complete and 
easy to read, but not intended for the nov- 
ice—the product is so comprehensive 
that a newcomer to C may get thoroughly 
confused trying to determine what he 
needs to know and what he doesn’t. 

The function library is also complete 
and includes some of the lesser-used 








































functions, such as tanh() and some 
useful ‘‘homegrown”’ functions. Since a 
standalone .EXE file is easy to create, 
Instant-C can suffice as the only compil- 
er you'll need. And you can use Micro- 
soft’s or Lattice’s medium- or large- 
model libraries. 

The Jnstant-C interpreter is the best of 
the lot for the systems programmer. And 
Instant-C’s compilation speed is only a 
little slower than that of Turbo-C. In 
practice, however, not having to link or 
recompile the entire code causes Instant- 
C to come out a little faster. Experienced 
C programmers would do well to consid- 
er Instant-C if they need a complete de- 
velopment environment with few disad- 
vantages.—Ross M. Greenberg 
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C-Terp, Version 3.0 

_]| Gimpel Software 

3207 Hogarth La. 

Collegeville, PA 

19426 

(215) 584-4261 

List Price: $298 

Requires: 384K 
RAM, DOS 2.1 or later. 

| Not copy protected. 
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Iastant-C, 
Version 3.0 
Rational Systems 


Instant-C | P.O. Box 480 
220 N. Main St. 
Renal Natick, MA 01760 
(617) 653-6006 
aad List Price: $495 
Requires: 512K RAM, DOS 2.0 or later. 
Not copy protected, 
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RUNIC Professional, 
Version 2.03 

Age of Reason 

151 First Ave., #123 
New York, NY 10003 
(212) 334-1234 

List Price: $149 
Requires: 5!2K 
RAM, DOS 2.1 or later. 

Not copy protected. 
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modes supported (Text, CGA, EGA, and 
VGA), and how to spice up applications 
via graphics routines. There are sections 
on line drawing, coordinates, plotting, as- 
pect ratios, how to work with various 
shapes and objects, and even animation. 
The source code for a number of graphics 
demonstration programs is included on- 
disk, as are all the examples from the 
Quick C Programmer's Guide. 


QUICK LIBRARIES 9 Quick C includes 
‘“*Quick Libraries’’—that is, libraries of 
functions that can be loaded when the envi- 
ronment is brought up and then used to 
supplement the built-in routines. Since 
you can create and customize Quick Li- 


Because Quick C 
can produce an 

executable image 
in RAM, its speed 


is blindingly fast. 


braries, you can take advantage of the fast- 
er compilation and linkage with your own 
routines. i 

The debugger is a standard component 
of the Quick C environment. While it’s 
primitive compared with CodeView, it is 
nevertheless more useful and can outper- 
form the old and archaic technique of em- 
bedding printf() instructions in a pro- 
gram. The debugger includes a Watch 
window for viewing the contents of select- 
ed program variables as the program runs, 
and you can set multiple breakpoints to 
halt program execution on any line of the 
program. Once these have been set, the 
standard CodeView keys are available to 
step over or through each line of the pro- 
gram, observing the flow of the logic, the 
execution of each source line, and the 
changes made to variables selected in the 
Watch window. 

Other notable features include a pragma 
to control pointer checking and the ability 
to create a Program List (a list of source 
files used to build a program). From this, 





Quick C will automatically generate a 
MAKE file for building the program. 

As for speed, Quick C’s environment 
compiles and links to memory in one-half 
to nearly one-third of the time required by 
its command-line version. Because it can 
produce an executable image in RAM 
without having to read a library, its speed 
is blindingly fast. In addition, the PC Labs 
benchmark tests found that in both speed 
and size, code produced by Quick C scored 
right behind its optimizing brother, Micro- 
softC 5.1. 


Overall, Quick C is a delight to use. | 


Considering all of the features packed into 


the environment, it’s a tool that profession- | 


als and novices alike will find fast, power- 
ful, and productive. 
—Richard Hale Shaw 


Turbo C 
In April 1987, Borland International’s 
Turbo C was heralded as the ‘next genera- 
tion’’ of C compilers. Boasting an inte- 
grated development environment with a 
built-in editor and compiler, it offered con- 
venience and wildly fast compilation 
times. 

A year and a half later, Version 1.5 of 


| Turbo C additionally features an expanded 


set of functions including a superb graph- 
ics library, EGA support for the environ- 
ment, and general improvements to the en- 
tire $99.95 package. While the lack of a 
debugger and inadequate documentation 
rank it behind what would be considered 
the state of the art in today’s C compilers, 
Turbo C is still a powerful package with 
some impressive capabilities. 


INSTALLAND CUSTOMIZE Installing 
Turbo C is simple—a batch file creates the 
correct directories and copies the files to 


your disk. It won’t change AUTOEXEC | 
.BAT or CONFIG.SYS because it doesn’t | 


need to: Turbo C uses a configuration file 
to describe where the various libraries and 
header files are. You can change this file 
either on the fly (from inside Turbo C’s in- 
tegrated environment) or with a text editor 
for the command-line version. This is the 
kind of help Quick C could use. 

A configuration program lets you cus- 
tomize and modify Turbo C’s editing 
keys, as well as your video display mode 
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Turbo C, Version 1.5 
Borland 
Intemational Inc. 
4585 Scotts Valley Dr. 
Scotts Valley. CA 95066 
(408) 438-8400 
List Price: $99 95 
Requires: 384K RAM, 
DOS 2.0 or later. 
In Short: A configurable, integrated devel- 
opment environment, including compiler, 
edilor, and fast compilation. While 1t sorely 
needs a debugger and improved documenta- 
tion, Turbo C's graphics library is startlingly 
impressive. Not copy protected. 
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and colors. Since all the configuration op- 
tions are in one place, it’s very easy to set 
up Turbo C in any fashion. Why pay ex- 
traordinary amounts of money for a great 
monitor without having the ability to ex- 
ploit its capabilities with a program devel- 
opment tool as fundamental as a compiler? 
If you’re going to develop great programs, 
why not have a great environment to de- 
velop them in? If you have an EGA moni- 
tor, you’ve got to try Turbo C in the 50-line 
mode—it’s fantastic. 


INTEGRATED ENVIRONMENT 
While Turbo C includes a standard com- 
mand-line version of the compiler, its real 
power is in its integrated environment. The 
environment features pull-down menus 
(first popularized by its cousin, Turbo Pas- 
cal), that let you manipulate and edit 
source-code files, as well as compile, link, 
and run programs. In addition, you can 
specify a Project—that is, a file that con- 
tains the names of source files and libraries 
used to generate a program. While this is 
useful, I would have preferred seeing the 
more traditional MAKE-file approach, 
like the one used in Quick C. 

A series of compiler, linker, and envi- 
ronment controls are available under the 
Options menu item. While some of these 
coincide with the options modified by the 
configuration program, others offer a great | 
deal of flexibility at compile time. You can 
have the compiler warn you, for instance, 
about unused or unreached code, ANS] vi- 
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= C COMPILERS 


t’s after midnight, a few hours from 
deadline, and I’ve just had a chance to 
play with a beta copy of Borland’s Turbo 
C, Version 2.0, the latest version of the 
compiler that redefined C programming. 





pect to see fuller coverage in **First 
Looks”’ in an upcoming issue, here’s one 
C enthusiast’s look at an unreleased 
product. 

While the look of Turbo C 2.0 has not 
changed much from that of its predeces- 
sor, you'll immediately notice a new 
Break/Watch menu entry, plus expanded 
Debug and Run menus. Suddenly you re- 
alize: At last! Integrated debugging has 
come to Turbo C. 

Turbo C’s Debugger makes it easy to 
step or trace through a program. Its func- 
tion keys imitate Microsoft’s CodeView 
debugger, and you can set a breakpoint 
on any line or a watchpoint on any vari- 
able or expression. You can step into or 
over each function call, executing the 
function and optionally tracing through 
its contents. An evaluation window lets 
you not only examine the contents of a 
variable or the result of an expression but 
also modify the value of simple data 
items. You can stop a program from exe- 
cuting in the debugger with Ctrl-Break. 

A number of facilities found in Code- 
View are available in the Turbo C Debug- 


olations, and nonportable expressions. 
You can also force all chars to be un- 
signed or set the number of errors that can 
occur before compilation terminates. 
Turbo C’s graphics capabilities are 
nothing short of superb. It comes with 
graphics drivers for virtually all of the pop- 
ular monitors and adapters, including Her- 
cules, EGA, VGA, and IBM 8514. You 
can customize your graphics programs for 
a particular display adapter or design it to 
automatically detect the adapter at run- 
time. 
The graphics library itself includes rou- 


Of course, since Version 2.0 was not in | 
production at review deadline, PC Mag- | 
azine couldn’t do a full-fledged review in | 
its usual manner. So while you can ex- | 
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ger, including the ability to find a func- 
tion’s definition in the source code. A 
Call Stack lets you select and jump to a 
particular procedure call. And there are 
three screen-swapping options while de- 
bugging: always swap, never swap, or 
only swap when Turbo C has sensed that 
the screen is being written to. The Turbo 
C Debugger is available as a part of the 
integrated environment and as a stand- 
alone, command-line program. 

Another big surprise is TASM, the 
Turbo Assembler. You won't need 
MASM to write in-line assembler mod- 
ules in Turbo C anymore; Borland claims 
that TASM is faster than MASM and 
fully compatible with it, too. 

As for the Turbo C 2.0 linker, it can 
generate .COM files for tiny model pro- 
grams without the intermediate EXE- 
2BIN step. This is particularly nice, 
since IBM now distributes EXE2BIN, 
the .EXE-to-.COM file utility, with the 
DOS Technical Reference rather than 
with DOS. 

Borland claims that the compiler and 
linker are now faster than before. These 
claims won't be confirmed by PC Labs, 
however, until the production copy is 
available. 

Improvements to Turbo C’s Editor in- 
clude the ability to store the edit buffer in 
EMS memory if it’s available, saving up 
to 64K of main memory. In addition, 
some of the long-standing gripes about 
the Editor have been answered, introduc- 


tines for drawing arcs, circles, polygons, 
ellipses, lines, bars (even 3-D bars!), and 
pie slices. There is a clear and logical hier- 
archy to these routines: you can manipu- 
late the entire screen, a portion of it (such 
as a window), a specific image, or even a 
single pixel. 

Turbo C’s considerable support for 
screen output lets you set the size and fonts 
used for text and control color at the pixel 
and pallette levels. In addition, you can 
query the state of the video graphics sys- 
tem by using a whole series of routines, 
and they retum such information as aspect 


ing some features that are standard in 
standalone programmers’ editors. 
Among them are optimal filling when in 
TAB mode, unindent to the previous in- 
dent level when backspacing at the be- 
ginning of text, and block indent/unin- 
dent. 

Other improvements include an en- 
hanced function library, command-line 
wildcard expansion support, improved 
floating-point emulation, and an .OBJ 
file cross-reference utility. New func- 
tions added to the graphics package in- 
clude installable device drivers and char- | 
acter fonts as well as functions for 
generating up to 256 colors on the VGA. | 
Finally, dual monitor support can send 
the output of your program to one moni- 
tor while the Turbo C environment ap- 
pears on the other. 

Last but not least, the documentation 
has been improved (see the review of 
Turbo C, Version 1.5, in this issue). 
While the functions listed in the refer- 
ence manual don’t begin at the top of a 
page, the multiple references have been 
reduced. A highlighted title appears in an 
upper comer of each page with the name 
of the currently referenced function. 

In all, Turbo C 2.0 will be an impres- 
sive product. Although there will be oth- 
er features that cannot be discussed here, 
Borland is already demonstrating that it 
intends to continue blazing new trails for 
C programmer productivity. 

—Richard Hale Shaw 


ratios, fill patterns, and colors. These rou- 
tines are all accompanied by a detailed dis- 
cussion of each section of the graphics sys- 
tem. 
While there is no graphics tutorial as 
such, I suspect that only the newcomer to 
C will have a problem getting rapid results 
from the graphics library, since a complete 
graphics demonstration program comes 
with the source code. The demo program 
itself is difficult to describe: ‘‘outrageous”’ 
or ‘‘radical” come to mind. Want to have 
a good time? Just install Turbo C, compile 
the graphics demo, and run it. It is outra- 
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The HP LaserJet C—O With additional 
. . memory you can even 
Series Il Printer, ©. _. = phint eophisticated 300 
Nothing brings your DPI full-page graphics. 

ideas to life like the HP —_ And with HP's ScanJet 
LaserJet Series II Printer— = scanner, you can also 
from office memos to forms - easily add photographs, 
to newsletters. As the leading laser illustrations and text. 


printer, it works with all popular PCs 
and PC software packages. And, with 
a wide range of fonts, you get more 
options to create superior looking 


©) 


© Howlett: Packard 1988 


No wonder more people choose 
the original over all other laser printers 
combined. 

So call 1 800 752-0900, Ext. 900D 
for your nearest HP dealer. 


HEWLETT 
PACKARD 


Pnnt samples were created using Microsoft Word, Microsoft Excel and Aldus PageMaker 
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Nobody ever thinks 
of PC AT batteries 
until it’s too late. 
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geous. And since you can lift source-code 
examples directly from the demo program 
and place them in a C application, you 
won't need a tutorial. 





EMBEDDING ASSEMBLER CODE 
Another nice feature of Turbo C is its abili- 
ty to embed assembler code in C pro- 
grams, although doing so makes the code 
less portable. If you're writing a function 
or module that requires speed or must have 
direct access to the underlying hardware, 
you can place assembler almost anywhere 
in your program by preceding it with asm, 
as if it were a C-language type modifier (as 
for an unsigned type, for example). 

In addition, Turbo C lets you access the 








Turbo C is not without 
its shortcomings. 
One is that the 
program sorely 
lacks a debugger. 





Without a functioning battery, ORDER NOW! 


your computer is as good as dead. . 
The battery in your PC AT or com- 800/654-3790 (US) 


patible controls your computers 800/225-9359 (CA) | 


configuration files, real time clock, Price only $27.50 
and calendar. When the clock M $27.5 


8088 machine registers directly through 
the use of ‘‘pseudovariables’’—prede- 





















el ¢ Dealer inquiries welcome. fined variables that represent the registers 

and calendar begin to fail, i ¢ Corporate discounts themselves. For instance, you can produce 
your battery's hours are available. the equivalent of the assembler operation 
numbered. a For IBM PC AT, Compaq mov ah, 1 with AH = 1; in yourC 
So be prepared. Get the / 286, and all other AT source. This is a powerful tool for mixing 


best replacement battery you C and assembler without the hassle of writ- 


compatibles and clones. 


can buy. Get a TADIRAN ( Chkeks tioney ing functions or modules in assembler and 
3 P ; y orders, ae : 

battery from 1BC—the high | @>_ and ret cards welcome, | | Ainatheminwo yourC progam, 

pane neta eat 2 Add $3.00 for shipping and memory models (small, medium, and 

tery that is already found in 80% ry : ; 


handling. large) and also supports the compact and 


huge models. Furthermore, Borland has 
introduced the tiny model, which limits the 
entire program (code, data, stack, and 
heap) to a maximum of 64K. This model 
can be used to produce programs in .COM 
format that are smaller and faster to run 
and use. 


of all PC AT’s and compatibles as 
original equipment. 

A unique 3 year warranty, 10 Jpg 
year shelf life, and UL approval serials Corgor 
make a TADIRAN replacement bat- eee wae ee at ‘nae 
tery the best insurance there is. So 
don’t wait until your computer Nas 
battery dies. Get a TADIRAN re- Oe ee FAX (818) 781- a 
placement battery from IBC today. {pa corp and Compay corp ns waemaris © 








GRIPES WITH HYPES = Turbo C, how- 
ever, is not without its shortcomings. One 
is that the program sorely lacks a debug- 
ger. While there is a Debug option on the 
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for laser-quality output. 
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Dear Rendesis . 
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It prints text and ics more cris 
printers. ary ant eretiog sore crite 
than 2trpia printers, boo: 


and clear than 24=pin 
chart, it’s s lot quieter 


easy to wu aces your important office teense but 
it's taal aTenough bo" fA 2 fee ee Everything cons: dered, 
‘ect personal 


ene tocar in most amazing seeteresicf all 19.1ts) price. It's 
under $1, 


Call'us for the nams of your local HP Dealer st 1 800 752-0900 
Ext. 908B. Then ory, ses for yourssilf why we call it lassr-quality 


Sincerely, 


Richard Snyder 





The HP DeskJet Printer. 
Laser-Quality Output for Under $1000. 
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LIPS i! Laser Printer 1or3i Mlatnx Printer CIT 326 Video Display Terminal 


C1400/800 Line Printers 





G 
ProWriter, LIPS, Jet-Setter, Star c 
represent only a part of our family of qu ari 
pherals for the computer hardware marketplace. 


S—— Because we provide a wide range of printers, 
SUS} RO phics Jemma terminals and other peripheral products, C.!toh is 


known as “‘a solutions company”, meeting the 
needs of millions of business users worldwide. 
For more information on our family of high 


( ipa ITO H. quality printers, terminals and peripherals, call 


(714) 660-1421. 
An Established 
Line of Printers 
and Terminals— Sarna) s 
Founded on Quality C. Itoh Electronics, inc. 
and Reliability 2505 McCabe Way, Irvine, CA 92174 


We build more in so you get more out. 
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here was a time when being a C pro- 
grammer was like being a musician: 
you always had to have lots of equip- 
ment. In my bass-playing days, my gear 
was my livelihood and | thought nothing 
of having to haul a bass and a 75-pound 
amplifier all over Atlanta. Without that 
massive hardware, I couldn’t perform. 
Until recently, C programmers had 
the same problem. Running aC compiler 
on the IBM PC was akin to riding a pony 
in the Kentucky Derby—it’d get you 
some laughs, but it wasn’t very produc- 
tive. C compilers by their nature are big, 
bulky, and slow in order to optimize a 
small, fast C program. And as new hard- 
ware became available, a dedicated C 
programmer went into debt or moon- 
lighted or both to gain back some of the 
time lost to optimizing code generators. 
But that’s all changing. The latest in C 
compiler technology is not some new 
kind of optimizer. It’s the Integrated De- 
velopment Environment, a combined 
editor/compiler/debugger, which pre- 
miered with Turbo C over a year ago and 
can now be found in Quick C and Wat- 
com Express C. With this tool, combined 
with additional hardware advances, C 





main environment menu, this selection is 
used for tracking and controlling compila- 
tion error messages. 

Another gripe concems Turbo C’s doc- | 
umentation. A minor flaw is its use of type 
styles; more major is the way some of the 
information seems scattered between the 
User’s Guide and the Reference Guide. A 
supplementary manual, added with the re- 
lease of Version 1.5, includes additions to 
the Run-Time Library, a discussion of the 
new graphics routines, and enhancements 
to the compiler. So now you have to look 
in all three manuals to make sure you’ve 
found everything on a subject. While this 
would have been fine as an update supple- 
ment for owners of Version 1.0, packag- 
ing these three manuals together for new 
users is ridiculous. 

And the function library portion of the 
Reference Guide is not particularly easy to | 


programmers can now give serious 
thought to programming on the smallest 
(but not the least powerful) machine in 
the marketplace: the laptop. 

There are some limitations. It’s still 
not practical to use a large compiler, and 
the 720K floppy disk drives in most lap- 
tops are too slow for anything but in- 
RAM compiles. Even then they can be 
impractical if the source file is too big. 
But you can develop small programs and 
applications, filters, utilities, prototypes, 
and other software tools on a laptop— 
when and where it suits you. 

Integrated environments are well suit- 
ed to a laptop for two reasons. First, they 
require a minimum amount of disk 
space, since only header files, libraries, 
and the compiler are needed (the latter is 
usually smaller than a disk-based compil- 
er, linker, and editor combined). Sec- 
ond, the editor, compiler, and source 
code are already loaded when you com- 
pile in-RAM, so the disk is accessed only 
to read the header files and libraries and 
to write out the executable program. 
Thus, slow 720K disks are not a prob- 
lem. Further, Quick C and Turbo C com- 
bine the compiler and linker in one pro- 


use. Function descriptions are scattered 
throughout—with some functions having 
prototypes in one location, while their de- 
scriptions are placed with a related func- 
tion elsewhere. 

The content of the documentation, at 
least, is good. It includes a tutorial on C 
with discussions of C’s elements and oper- 
ators, a section designed to help Turbo 
Pascal programmers make the transition to 
C, and another for interfacing and integrat- 
ing code written in Turbo C with Turbo 
Prolog. 

Where the program does not fall short is 
in speed: the PC Labs benchmark tests 
show that programs compiled by Turbo C 
are among the fastest to execute. In addi- 
tion, the command-line version was the 
second-fastest to compile across the board, 
and its code size tended to be smaller on 
two tests (strings and integer math) and 





C TO GO: PROGRAMMING WITH A LAPTOP | 


| 
gram, so the linker doesn’t have to be | 
loaded. And Quick C can actually create | 
the executable program in memory, | 
eliminating any disk accesses to link or 
run the program. 

I ran the PC Labs C benchmark tests | 
against the integrated-environment ver- 
sions of Turbo C and Quick C, using a 
NEC MultiSpeed. Both Quick C and 
Turbo C integrated-environment ver- 
sions turned in better performances than 
the command-line versions, with gains 
from 10 percent to 50 percent. And the 
compile times for the integrated environ- 
ments were nearly as fast on the laptop as 
those recorded by PC Labs on an AT! In 
fact, Quick C was able to turn in record 
compile-link times on the MultiSpeed 
with its ability to compile and link to 
memory. 

The combination of a laptop and a C 
compiler with an integrated development 
environment is one that simply can’t be 
beat. No longer chained to their desks, 
creative C programmers can now seek | 
out more-creative work environments. | 
The laptop has given a whole new mean- 
ing to the concept of portable code. 
—Richard Hale Shaw 


larger on two others (files and floating- 
point math). 

I found, however, little difference in 
the compilation speeds of Turbo C’s envi- 
ronment versus that of the command-line 
version. And since the program always 
writes the executable file out to a disk, its 
in-RAM compilations from the environ- 
ment are only slightly faster than those run 
from the command line. 

All things considered, Turbo C is a 
great environment for C program develop- 
ment—I wouldn’t hesitate to recommend 
it to the professional and novice alike. And 
while the improved documentation and the 
addition of a debugger would make it a su- 
perb compiler, its ease of use and speed, 
coupled with a wonderful graphics library, 
make Turbo C a powerful software devel- 
opment tool indeed. 

—Richard Hale Shaw 
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Watcom C 


Back in the sixties, FORTRAN was the 
language of choice among engineering stu- 
dents. Mastering the multiple compilation, 


linking, and loading steps required by the | 


IBM mainframes of the day, however, was 
not easy. So when Watcom Group began 
marketing a one-step load-and-go FOR- 
TRAN compiler named Warfor, it was a 
big success. 

But when double-page ads for Wat- 
com’s Watcom C appeared from nowhere 
last year, I was amazed. Where did these 
guys come from? Long forgotten by most 
of us who had graduated from punch cards 
to PCs, Watcom apparently had remained 
active all those years in the mainframe 
world. Only recently have its interests 
turned toward the PC with Watcom C. 

Now in Version 6.5 and selling for 
$295, Watcom C belies its mainframe heri- 
tage in many ways, starting with the docu- 
mentation. Enclosed in a convenient book- 
shelf box along with eight floppy disks 
come five separate manuals with four 
quick-reference cards. (The manuals are 
separate, so you can mix and match them 
with other Watcom packages.) Unlike 
many such multivolume manuals, Wat- 
com’s are well written and easy to use. Al- 
though the installed software package gob- 
bles up 2.8MB on your hard disk, Watcom 


Watcom C, Version 6.5 

Watcom Group 

415 Philhp St. 

Waterloo, Ontario 

Canada N2L 3X2 

(800) 265-4555 

(519) 886-3700 

List Price: $295 (in- 
cludes Watcom Express C, Version 1.0). 
Requires: 512K RAM, DOS 2.0 or later. 
In Short: A hard-charging newcomer in the 
heavyweight compiler class, Watcom C 6.5 
offers excellent code optimization and pro- 
grammer control facilities. The product is 
marred only by a clumsy editor. The package 
includes Watcom Express C, an easy-to-use 
integrated-environment version of Watcom 
C. Not copy protected. 
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claims that operation from floppy disks is 
possible. 


WATCOM EDITOR The Watcom C 
editor is a C version of Watcom’s general- 
purpose PC and mainframe editor. While 
the manual doesn’t entirely correspond 
with the editor, the differences are minor. 
Coming from mainframe stock, the editor 
fits oddly into the PC environment. For ex- 
ample, it can edit multiple files—as long 
as they all fit within 64K. The quick-refer- 
ence card provides lists of bizarre Ctrl-key 
sequences that can be used to move the 
cursor, offering interesting notes like 
“‘Control-[ is ignored. ’’ What about all the 
other Ctrl-key combinations that are also 
ignored? The cursor keys, fortunately, can 
be used instead. And the editor is screen- 
oriented, with important function-key def- 
initions outlined along the bottom. 

Watcom C’s on-line help, which in- 
cludes help for the C compiler and library, 
is accessible only from within the editor. 
In use, this is very convenient. Forget 
print f’s options in the middle of an edit? 
Just enter ‘‘help printf” to receive pages of 
information. Help with the editor com- 
mands is also furnished. 

The full-screen, source-level debugger 
has a few rough spots as well. While cer- 
tainly powerful enough, complete with 
pull-down windows, multiple conditional 
breakpoints, and watchpoints, it’s the little 
things that trip it up. Resizing a window on 
the screen, for example, does not automat- 
ically resize its neighbors, instead, the ac- 
tion leaves an empty band between the two 
windows. To its credit, the debugger 
comes equipped with a powerful macro 
language for complete customization both 
at the initialization stage and later via the 
function keys. This is fortunate, since the 
default commands can be clumsy to use. 


COMPILER WITH POWER The War- 
com C compiler itself is almost beyond re- 
proach. It is powerful and implements the 
entire ANSI C draft standard, including 
such oddities as the # and ## tokens. The 
manual even goes so far as to note that 
Watcom Group has yet to implement 
NOALIAS (a keyword that the ANSI com- 
mittee has since dropped). 

Being new in the PC market, the Wat- 
com C library does not slavishly attempt to 











mimic the PC standard Microsoft C li- 
brary—it uses, for example, the Unix 
opendir/readdir instead of Microsoft’s 
findfirs/findnext convention. The com- 
mon extensions far, near, huge, 
cdecl, pascal, and fortran are sup- 

Watcom C breaks new ground of its 
own: it uses the #pra gma preprocessor di- 

To its credit, 

Watcom C’s debugger 

comes equipped with 

a powerful macro 


language for complete 


customization. 


rective to control every aspect of how ar- 
guments are passed. You can specify, for 
instance, that a particular function take its 
first argument in register AX, the second 
in CX:DX, the third on the stack, and the 
fourth in the 8087's push-down stack. This 
very powerful option allows for great con- 
trol in interfacing with other languages, in- 
cluding assembly. It also lets you create 
fast functions by replacing relatively slow 
PUSH and POP instructions with faster 
register loads. In fact, the default for Wat- 
com C procedures is to pass as many argu- 
ments as possible in the registers. 

With this power, however, comes re- 
sponsibility. The programmer is obliged to 
include prototypes for every function, and 
they must be accurate, detailed, and in the 
new ANS] format. Declaring a simple 
pointer to a function will no longer do: it 
must be a pointer to a function accepting 
this and returning that. K&R format decla- 
rations do not always work either, as the 
manual explains. Fail to follow this, and 
your program simply will not work. 

When porting applications to Watcom 
C, yoo Can ust the wdeul Keyword 16 
force all arguments to be pushed as with 
other compilers; here, Watcom C is no 
More sensitive about prototypes than they 
are. The #pragma directive can also de- 
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The big idea behind the PC system 
8 you cant outgrow 


We call it Modular Systems Architecture”: a 
building block approach that protects your PC 
investment against obsolescence. It makes up- 
grading Wyse PCs a snap—literally. Because 
we've put all computing functions, even the CPU 
and its microprocessor, on plug-in boards. So as 
your needs grow, you can easily upgrade our 8 
MHz AT COED toa 12.5 MHz high perform- 

ance 286, or even a 16 
MHz 386. When more 
powerful microprocessors 
are available, you'll even 
be able to upgrade our 


top-of-the-line 16 MHz 
WYSEpc 386. 


The WYSEpe 386: 
exceptional memory 
speed plu 


WYSE? i ts fe peared if Tech BS) 
Modular System: regis te! on ol ctnceratis roe “tcl 
Intematibeal Guana Machines, Screen 
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Epc 386, and 
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Introducing SystemWyse™ Wyse PCs are 
themselves building blocks in a comprehensive 
system for creating solu- 
tions. They link effortlessly 
= with our terminals, moni- 
/_ tors, and expansion boards 
ihe in integrated solutions of 
exceptional quality and 
value, using industry 
standard software. And 
System Wyse is backed by 
the company that sells 
more terminals than anyone but IBM. 

The big idea, above all, is to adapt more 
readily to change than any other PC system. 
Because survival belongs not merely to the 
fittest, but to those who remain fittest, longest. 


ioreation 1-800-GET:WYSE 
WYSE 


We make it better, or we just don't make it. 


It's this easy to upgrade the 
CPU and boost the power af 
a System Wyse PC. 








Epson® £02500 


VT weeko0o” 


The bad news ls, this is a quiz. 
The good news is, we're going to 
make it easy. 

All three of these 24-pin dot 
matrix printers are versatile, rug- 
ged office-quality printers. They all 
provide a variety of type styles and 
compatibility with most popular 
software. But there's only one Top 
Dot. And aii the clues you need 
to find it are right here in this ad. 

Top Dot's high performance 
features Include combined ietter- 


the lop 


Spot 
‘ Dot. 
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quality text and graphics, color 
printing, and a sizzling 480 cps 
draft speed. 


Select Dial puts total printer contro! at your 
fingertips. 


Aunlque Select-Dial™ feature 
gives Top Dot effortiess, fingertip 
control. And piug-in Intelli-Cards™ 
provide instant software upgrades. 

Top Dot's $985 price is a 
remarkable $500 beiow compara- 
bie printers. Even more remarkably, 
it includes toll-free hotline support, 
a 2-year warranty, an unheard-of 
full year of on-site service, and a 
Quick-Start kit packed with $150 
worth of supplies, software, docu- 
mentation and more. 


Epson is a registered trademark of Selko Epson Corporation. Acce!-500, Select-Dial and intelll-Card are trademarks of Advanced Matrix Technology. Inc. ©1988 Advanced Matrix Technology, lac. 





And only Top Dot is avaliabie in 
your choice of finish: Executive 
8lack or traditional Ivory. 

You have to visit a dealer to buy 
two of the printers on this page. 
But you can get Top Dot delivered 
to your door by UPS” 

Just call 1-800-637-7878, cor- 
rectiy identify the Top Dot, and 


COMPARISON CHART 
AMT Hpson — ‘Toshiba 


Accel-500 10-2500 P351SX 


480 cps 
200 cps 
80.cps 
card 
Standard 
24mo 
lyr 
$985 
standard 


“manufacturers suggested list price T$Z39 


we'li ship It to you. FREE if after 
30 days, the Top Dot hasn't become 
indispensable to your office, just 
send It back. Otherwise, do nothing. 
We' ii charge $985 to your credit 
card or bili you against your pur- 
chase order. That's ali there Is to It. 

And If youre stili not sure of the 
answer, don't worry. Our operators 
will give you three chances to get 
itright. 





Quick-Start kit contains supplies, cable, soht- 
ware, documentation—even trarisparency 
materials. A $150 value FREE with Top Dot. 





ACCEL-500 


1-800-637-7878 
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Ventura Peripherals, 100 Rancho Road. Suite 27 
Thousand Oaks, California 91362 


* Offer subject to availability and credit approwat. 
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e Microsoft C 
« Quick C 
e Watcom C 


If you're looking for an everything- 
included power-packed profession- 
al C compiler, you' ll have a hard 
time choosing between Microsoft C, 
Version 5.1, and Watcom C, Ver- 
sion 6.5. Both of these optimizing 
compilers generate consistently fast 
executable code, and each packages 
an integrated-environment version 





testing. You' ll also find full ANSIC 
draft compatibility, a source-level 
debugger, an editor, robust librar- 
ies, and extensions for the PC envi- 
ronment. 

Watcom C’s powerful code cus- 
tomizations will be attractive to you 
if flexibility in managing generated 
machine code is important. Micro- 
soft C 5.J runs under and produces 
code for both the MS-DOS and OS/2 
80286 protected-mode operating 
environment. Both represent the ul- 
timate development tools for the 
professional C programmer. 





fine hex-style assembly-language macros, 
which are expanded in place. 

Watcom has not completely forgotten 
the beginner. Included with the package is 
Watcom Express C—a combined editor, 
compiler, and debugger. (Watcom Ex- 
press C is available separately at $75.) In 
the bundled version, both programs are 
very similar to their standalone counter- 
parts, but some of the advanced features, 
such as optimization and #pragma con- 
trol, are missing. In its simplicity, the Wat- 
com Express C debugger is actually easier 
to use than its more powerful brother. 

What it lacks in power, Express C 
makes up in ease of use. You can invoke 
the editor and debugger separately or from 
within the Express C compiler. In the latter 
mode, you can edit, compile, and debug 















of the compiler for prototyping and patibility with its big brother, 





comers to C, Quick C, Version 
1.01C, leads the pack with a low- 
cost, easy-to-use integrated devel- 
opment environment that includes a 
compiler, editor, and debugger. lt 
offers true in-RAM compilation and 
linkage, and its Quick Libraries ex- 
tend the development environment. 
Designed for complete upward com- 
















Microsoft C 5.1, Quick C’s docu- 
mentation and design give you pow- 
erful tools to grow on. A graphics li- 
brary rounds it out as a complete 
package for the C novice. 

Turbo C, Version 2.0, which 
was still in beta testing at the time of 
this review, illustrates Borland s 
commitment to leadership in the C 
compiler marketplace. We expect 
Turbo C 2.0, now outfitted with a 
debugger, a fast assembler, andan 
extensive graphics library, to be a 
strong contender in the integrated 
compiler marketplace that its prede- 


Among the C compilers for new- cessor created. | 


without leaving the Express C environ- 
ment. The effect is similar to but not as 
polished as that of Microsoft’s Quick C or 
Borland’s Turbo C. 

Although Watcom C tumed in some of 
the longest compilation times in the PC 
Labs benchmark tests, it also produced 
some of the best program execution times. 
Its full ANSI implementation, #pragma 
directive control and excellent execution 
times make the limitations of the editor and 
debugger easier to accept. At the same 
time, Express C is there for those who re- 
gard ease of use as more important than 
power features. Watcom C is the compiler 
of choice for the professional and power 
user. And Express C makes a good starting 
point for the beginner. 


—Stephen Randy Davis PC] 
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Professional Starter Kit $1 51 5 


Computer-286/10 system with 80286 processor (switch-selectable 

6MHZ/NOMHZz processing speed), 512KB RAM (expandable to 1MB on 

motherboard), 8 expansion slots, 200-watt power supply, 1.2MB floppy 

drive, enhanced 101-key keyboard, dual floppy/hard drive controller, 

clock/calendar with battery backup. 

Monitor-High-resolution (750 x 350) amber monochrome monitor 

with 12” display screen, monochrome graphics card with parallel port. 

20MB Hard Drive-20me hard drive, fully installed. 

Hard Drive Options-Upgrade your 20MB drive to 40MB or 

60MB. See chart below. 

Printer-Epson® LX-800 with draft (150-180cps) or near letter quality 

lle multiple typestyles, Epson character graphics set, dot 
capability. 

Sonar cadasrcanmibctione a totally integrated software 

package: ZenWord™, ZenCalc™ and ZenLink™. MS-DOS® operating 

system, GW BASIC® programming language, and PC FullBak 

backup utilities also are included. 

Accessories-200 sheets continuous form paper, printer cable, and 

10 blank diskettes. 


Professional Starter Kit EGA 
Industry-standard 14” tube size EGA monitor (13" diagonal), 
EGA card, and V/O card with serial and parallel ports. 


Professional Starter Kit Options 


Monographics EGA VGA 
$1515 Sits $2065 
$1640 $2040 $2190 


EGA option includes i 
monitor 
and parallel ports. 


360KB for PCa/XTs (black) 
360KB for ATs (gray) 


industry-standard 
(13” diagonal), EGA card, and VO card with sena? 
VGA monitor with 14” Lit 


The VGA card supports high resol Pieler die 
and can display 16 of 256 colors at a te. $1300 


Con ompuFidd 


“Personal Computer | Products” 


Career Starter Kit 


pS Sal, IBM®-compatible Standard Turbo/10 computer with 
8068 processor, keyboard-selectable 4.77MHz or 10MHz, 640KB 
RAN, half-height 360KB floppy drive, floppy drive controller, 150-watt 
power supply, 5060-style keyboard, and system reset button, 
Monitor-High-resolution (750 x 350) amber monochrome monitor 
with 12” display screen, monochrome graphics card with parallel port. 


20MB Hard Drive Option-Add the storage power of a 20MB 
or 40MB hard drive to your Career Starter Kit. Option includes 
PC FullBak disk backup software; see chart below. 


Printer-Star Micronics NX-1000™ provides software compatibility, 
plus 120cps draft and 30cps near letter quality printing, multiple type 
styles, nine-pin print head, Epson LX-800 and IBM Proprinter It® 
emulation, dot graphics capability, and tractor/friction paper feed. 


Software-Professional Zen Software, a totally integrated software 
package: ZenWord, ZenCaic, and ZenLink. MS-DOS operating 
system and GW BASIC programming language also are included. 


Accessories-200 sheets continuous form paper, printer cable, and 
10 blank diskettes. 


Career Starter Kit EGA 
Industry-standard 14” tube size EGA monitor (13" diagonal), 
EGA card, and I/O card with serial and parallel ports, 


Career Starter Kit Options 
Monographics EGA VGA 
No Hard Drive $895 $1295 $1445 
$1165 $1565 $1715 
$1690 $1840 


14” tube size EGA 
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Mass Storage _ For ATs® andCompatibles . For PC/XTs®, 
Hard Disk Drives Compatibles, 
and Compaq® 








| CDC Hard Disk Drive 
© 16ms Access Time ESDI-Certified Hard Drive 
© 10Mbit Per/Sec ESD! Dual Hard Drive/Floppy 
gees! Control H ori Hardware 
© 1:1 interleave ler * Quality Assured : rae 
¢ One-Year Uimted Warety 59 ° Come’ ted Manual 
: Maxtor Hard Disk Drive —_ seueewelzone) + 49 | 20MB MiniScribe (65ms) . .. $279 
* Y6ms Access Time ESOI-Certiied Hard Drive | icc aed acl 30MB Seagate (65ms) .... $310 
* 10Mbit Per/Sec ESDI Dual Hard DrivaFloppy | 80MB Seagate (28ms)..... $695 abet 
f 40MB MiniScribe (Gms) .. .$379 
Not Reduced! BM Araiovte 
| (MiniScribe 26ms, OMB WETIDS(ESINS) 
$2575 RL Controller) $895 © for Compaq Portable ....... $299 


Monographics Video | Drei! OOK 
Toxt, 80 col. x ate Graphics, an Every Hard Drive 
720'x 348; Parallel Port $53 or FlashCard Purchased! 


Monochrome Monitor: 

Samsung 12” Flat Screen With 

Tilt/Swivel Base iets " 

Mono Combo 

Monographics Card and Monitor... $139 | 


CGA Video 
™ FlashCards™ 
Color Card: 


Text, 80 col. x 25 Lines; Graphics, 
640° x 200; Parallel Port $53 





Color Monitor: 
With 12” Amber Screen $289 


(Gos Card ant Mordor $289 |) 





Se a ae 
EGA Video | 
640 x 360 Graphics, $ 1 5 9 * Installs in Minutes 
itor; FlashCard-20™ (MiniScribe, 65ms) 

14” Tube Size (13" Diagonal), , 
=~ Bot ich $349 |) FlashCard-30™ (MiniScribe, 65ms) 


| EGA Card and Monitor $489 || FlashCard-49™ (Seagate, 28ms) Price Reduced! ............. $539 || 


VGA Video 
VGA Card: 
meeeais 
ICS, 
VGA Monitor: Analog, 14” Screen, |“Personal Computer Products” 
Scan Frequency 


VGA Combo 
VGA Card and Monitor 
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That’ 's Made > aap the World’s Leading Se of 5 oe Harel Disk Drives! 


The Seagate ST251-1 hard AKA ") For data-intensive applica- 
™) disk drive combines AT-class CO) tions, Seagate’s 80MB 
performance with state-of-the- (formatted) ST4096 hard 
art technology for proven reliability in a cost- drive delivers the reliability, dependability, 
effective hard disk drive. and cost-effectiveness that you expect. 
¢ 28ms Average Access Time © 28ms Average Access Time 
¢ 12 Watt Power Consumption * 78,336 Bytes per Cylinder 
¢ Free Disk Partitioning Software Included for © Standard ST412 Interface 
Easy Integration ¢ Free Disk Partitioning Software 
© 52,224 Bytes per Cylinder Included for Easy Integration 
e Standard ST412 Interface e Linear Voice Coil Actuator Ensures 
e Auto-Park With a Balanced Positioner, Eliminating Precise Performance 
the Need for a Locking Mechanism * Custom-Designed, Illustrated Documentation 
¢ Sputtered Thin-Film Media Technology © For Your AT® or Compatible 
e Custom-Designed, Illustrated Documentation e Precision Produced 
¢ For Your AT® or Compatible ‘i 
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Plus. . .your bonus from GompuAdd when you buy any hard drive: PC FullBak backup software, 
selected PC Magazine Editor's Choice among backup software May 31, 1988. “Its ease of use and 


low price make it an specially good value.” — David DeJean, PC Magazine 
It you ¥ want Seagate quality in a high-capacity drive, bina CompuAdd toll-free at 1-800-666-1872. | \ 
CompuAdd 
ORDER TOLL FREE: 


800-666-1872 
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Customer Service: FAX: 
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INTRODUCING THE G/ETHERNET LAN: 


VERY STANDARD 


Plug-compatible with other Ethernet® LANs. 


VERY FAST 


And outperforms the competition every time. * 


Gateway G/Ethemet 


3com Ethernk™ 











3Com EtherLink w/EtherLink Plus™ 
Novell NE-1000 367KBps 
Novell NE-1000 w/NP600 448KBps 
Western Digital EtherCard PLUS™ 
You want standards. Now the developer of ; tions solutions company — support enjoyed by 

G/Net™ one of the most popular PC LANs in the ome — over 100,000 satisfied G/Net users. 
industry, has introduced G/Ethernet. It meets all Se G/Ethernet is available from your local 
the specifications of the IEEE 802.3 networking a Gateway reseller right now, with virtually 


all versions of Novell Advanced NetWare. 
And because we were the first LAN 
vendor ever to run NetWare, nobody 
supports NetWare better than we do. 
We've got what you want. And wee got 
proof. Call today for our FREE G/Ethernet 
Performance Comparison Testing Report. See 
for yourself how G/Ethernet outperforms the 


standard. And because it follows the stand- 
ard, G/Ethernet is plug-compatible with 
most Ethernet cards. 

You want speed. With Gateway’s 
G/Ethernet, you get the fastest Ethernet 
on the market today. As much as 339% 
faster, and that’s without the added cost and 
complexity of special file server cards. We en- 






gineered G/Ethernet to its maximum capacity competition. 

so that it’s capable of handling heavier network 

loads than most other Ethernets. 1-800-367-6555 
You also want expansion capabilities. So G/Ethernet is (714) 553-1555 in California 


fully compatible with Gateway’s complete line of wide area 
communications products. Using our multi-user gateways, Oatewa 
you can connect G/Ethernet users to a variety of micro, ea = ee 
mini, and mainframe resources virtually anywhere in the 
world. And you can easily bridge G/Ethernet to any num- 2941 Alton Ave * Irvine, CA 92714 
ber of Advanced Net Ware®based LANs using G/Remote 
Bridge™ 

And you've always wanted support. With G/Ethernet, 
you get more than just a great LAN. You also get the best 
support service in the business from a total communica- 
*Performance scores based on |0-aode LAN testa uxing Novell PERFORM2 benchmark program. Your 
actual performance will vary with sur of LAN, configuratoon, and applhraizons. G/Net, G/Ethemet, and 
G/ Remote Bndge are trademarks of Gateway Communications, Inc Ethernet is a registered trademark 


trademarks of 3Cam Corp. Etherl‘ard PLUS is a trademark of Western Digital Corp. P$/2 1s a trademark 
of [BM Corporatzon Copynght © 1968 Gateway Commencations, Ine All rights reserved. 
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MAKING 


CONNECTIONS 


Fast 


Performance 
66 Over 


aster is 
better!”’ That motto seems to 
be burned into the organic 
ROM of everyone in the 
Western Hemisphere. People 
buying cars and computer net- 
works, in particular, ask, 
‘*How fast does it go?”’ 
The answer to the question 
of speed is important when 
people are buyers. But it’s 


‘Telephone 
Wire 


opment of a standard for 100- 
Mbps fiber-optic links contin- 
ues. People never accepted 
the I-Mbps StarLAN as suffi- 
cient for their data needs, de- 
spite its advantages in cost 
and convenience and the fact 
that it can quite easily carry 
the data loads of dozens of 
PCs ina LAN. 

Between September 1987 


trivial when they’re users. Al- A close look at the three products and March 1988, a study 


mostnaone divert 10 | representing the two reigning technical | bps nt of De 
pass data over anetwork with | standards of 10-megabit-per-second data |} neers (IEEE) discussed what 
per second: In fac, 38'mph | __tfansmission over twisted-pair wire | Ton designod wo pos data 
and 0.6 Mbps are more-typi- reveals interesting differences in cost and 10 Mbps over unshielded 


cal average rates. op ops . 5 . twisted-pair ‘‘telephone’’ 
But the interest in speed flexibility—and little difference in 


wire. These proceedings saw 
continues. IBM effectively performance. formidable alliances of com- 
staked out a market segment 


| for its as-yet-undelivered 
products by spreading the 
word that the speed of a future 
version of its Token-Ring 
Network will jump from 4 
Mbps to 16 Mbps. And devel- 
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panies like AT&T, Hewlett- 
Packard, MICOM/InterLan, 
Wang, Western Digital, Un- 
germann-Bass, DEC, and 
3Com making proposals fa- 
voring their technical solu- 
tons. 










@ TWISTED-PAIR LANS 


The group, officially called the 
10BaseT Study Group of the IEEE 802.3 
Standards Committee, eventually came to 
an interesting compromise, which accom- 
modated two competing techniques. The 
group endorsed the approach championed 
by SynOptics and Hewlett-Packard as the 
basis for a new standard. It then decided 
that the approach backed by 3Com and 
DEC already meets existing standards and 
does not need a standard of its own. 

By setting up the hardware these com- 
panies supply to make their technical ap- 
proaches work, we at the Workgroup Sys- 
tems Labs were able to examine their 
competing techniques in a way that high- 
lights the practical differences for network 
buyers and users. 

We found interesting differences in cost 
and flexibility—and little difference in 
performance. The 3Com, HP, and SynOp- 
tics systems each have specific connection 
alternatives and strengths. When we com- 
pared these twisted-pair systems with one 
another and with 10-Mbps coaxial cable 
Ethernet, we found no statistically mean- 
ingful differences. 





















OF TWISTED PAIR = There are three 
types of wiring used to connect computers 
together in a network: coaxial cable, twist- 
ed-pair wiring, and fiber-optic cable. 
Typically, the unshielded twisted-pair wir- 
ing installed for commercial telephone 
systems is the most inexpensive and most 
widely available option. 

There are many good networks de- 
signed to use unshielded twisted-pair tele- 
phone wiring. Interesting alternatives in- 
clude Northern Telecom’s Meridian 
LANStar PC (see ‘‘Making Connections: 
Northern Telecom’s Meridian LANStar 
PC,” PC Magazine, March 29, 1988), 
IONET (see ‘‘A Field Guide to LAN Op- 
erating Systems,”’ PC Magazine, June 14, 
1988), and AT&T's StarLAN (see ‘‘Mak- 
ing Connections: LANs Under NetWare,” 
PC Magazine, December 9, 1986). Stan- 
dard Microsystems also has a version of 
the popular ARCnet networking system 
that runs on twisted-pair wiring (sec side- 
bar ‘‘ARCnet’s Twisted-Pair Alterna- 
tive’’). 

Of the group, StarLAN has met with 
the best commercial success, albeit limit- 
ed. AT&T, and later Western Digital and 
































other companies, put a lot of resources into 
marketing StarLAN, with disappointing 
results. StarLAN is flexible, inexpensive, 
and easy to install. Our benchmark tests 
show that StarLAN delivers all the 
throughput that PC-based networks are 
likely to need. And the IEEE adopted the 
original StarLAN specification as a 
1-Mbps subset of the 802.3 network stan- 
dard. Regardless, the expensive and cum- 
bersome alternatives like IBM’s Token- 
Ring increase in popularity while Star_AN 
stagnates. 

The only logical answer to this market- 
ing puzzle is that buyers want to see higher 
top-end numbers on the speedometer, 
even if they never leave 35-mph speed 
zones. Buyers perceive that a low-cost 
1-Mbps network system is not as desirable 
as a higher-cost system with higher data 
transmission ratings. 

3Com, SynOptics, and Hewlett-Pack- 
ard all market 10-Mbps-over-twisted-pair 
products that appeal to this apparent need 
for speed. AT&T announced a whole new 
family of products, from faster network 
Operating system software to its own 
10-Mbps StarLAN products, which will 
be ready for delivery in September/Octo- 
ber 1988. The AT&T solution will use 
10-Mbps network interface cards that plug 
into PC- and PS/2-style computers; they 
will require two pairs of wire. 

If moving the bits faster over twisted- 
pair wire is the simple solution, why 
haven’t companies done it sooner? Be- 
cause the simple thing is often the most dif- 
ficult to do. 


HARMONICS AND WIRE RUNS 
Every engineer is taught that the harmon- 
ics of square waves are infinite. The faster 
the square waves representing data move 
across the wire, the greater the amount of 
harmonic radiation they generate. Since 
radiated harmonics interfere with all kinds 
of radio systems, the FCC strictly limits 
their levels. 

Whereas coaxial cables are able to keep 
radiation contained inside an outer shield 
and fiber-optic systems use only light, the 
movement of data through twisted-pair 
wires generates a significant amount of 
harmonic radiation. For this reason, the 
flow of data through twisted-pair wires is 











limited by the need to keep radiated har- | 










pee Connectivity 


ru Decision Guide 


his chart is designed to help you select 

from among the many information- 
transfer and resource-sharing alternatives. As 
you can see on the chant, if all you really 
need to do is exchange tiles or share printers, 
then you should consider devices such as 
PBXs and patch boxes. If your organization 
has not already invested heavily in PCs or 
DOS programs, then a minicomputer might 
meet your needs more economically. But if 
you want many users to share data files si- 
multaneously under DOS, a LAN may be the 
best altemative. Once you've decided on a 
LAN, the need for station-to-station resource 
sharing and other factors will influence your 
network purchasing decision. 

Because manutacturers include many 
different features in their networks, some 
products will not fit neatly into one decision 
box in this guide. You'll also tind that the lack 
ot differentiation between LANs is becoming 
as large a problem in the LAN industry as the 
lack ot standards was 2 years ago. But 
overlapping teatures and technical similanty 
between networks are good news tor 
potential buyers. They will let you concentrate 
on more-traditional factors such as dealer 
support and price instead ot on more- 
technical considerations. 


Reviews originally appeared in 
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Data PBX 


BAvatar Technologies’ Alliance ZSL System 
Products’ NetCommander 































voice-end-data 8 Digital 
Pax or Corus no a Newbridge Networks’ 1006MainStreet Date Controlier 
Patch box 
Voice-and-data PBX 
Disk/cartridge & Mitef's SX-200 Digital 
exchange yes Shared Resource Exchange's System One 
@ Northern Telecom's Meridian SL-1S 
@ Siemens information System's Saturn NE 
LANstations 
as Corvus Diskless PC Workstation 
ercrd peceits a0 Kimtron Satellite Diskloss PC/Intelligent Workstation 
important? NCR 3390 Workstation 


Pura Data LANmark Network Workstation 
Racore PC AT - Compatible Diskless Workstation 
3Com 3Station 





lustered CPU systems 


a8 Alloy Plus4 
Ga NorihStar Dimension 300 
ae Our Business Machines’ OA-Link 
4 Advanced Digital Corp.'s PCil Personal Network Station 
| Alloy Computer Products’ PC-Slave/286 
4 Cubix Corp.'s QuickLink and QuickLink IV 


Media-sharing LANs 


© Digital Equipment Corp.'s DECnet with 
VAX/VMS Services for MS-DOS 
8 18M Corp.'s Token-Ring Network 

& Wstertoo Microsystems’ Waterloo Port 


investigate 


using 
minicomputers 





Zero-slot LANs 
Applied Knowledge Groups’ The Knowledge Network 
8 IDEAssociates’ IDEAshare 
@ Server Technology's EasyLAN 


© The Software Link's LANLInk 
8 Invisible Software's Invisible Network 







Media-sharing LANs 


4 TORS 





Media-sharing LANs 


@ Gateway Communications’ G/NET 
8 Novell's NetWsre/S-Net 
3 Proteon‘s ProNET-10 
8 Standard Microsystems Corp.'s ARCnet 
@ Texas instruments’ Business-Pro LAN Server 
@ Taligrass Technologies Corp.'s LanCourier 




















Fiber-optic LANs 


# Codenoll Technology's Codenet 
E Fox Research's 10-NET (fiber version) 













Need high 
reliability and/or 






88 Orchid Technology's PCnet long-distance E Proteon's ProNET-10 p320x 
58 3Com Corp.'s Token-Ring capability? § Pure Dota's ARCnet (fiber version) 
@8 3Com Corp.'s Ethemet 


3 Univation’s LifeNet operating system plus LAN hardware 





Media-sharing LANs 


88 AT&T information Systems’ 382/600 and StarLAN 
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= TWISTED-PAIR LANS 


ARCNET’S TWISTED-PAIR ALTERNATIVE 


An old favorite among local area networks, when fitted for twisted-pair wiring, 
presents another alternative to the systems reviewed here—and keeps up with 
the best of them under heavy data loads. 


RCnet, a LAN media-sharing 

scheme, was one of the first com- 
mercially available local area networks. 
Enjoying a large base of installed ARC- 
net nodes, it also became our Editor’s 
Choice (see ‘‘Making Connections: 
LANs Under NetWare,”’ PC Magazine, 
December 9, 1986). ARCnet uses a to- 
ken-passing protocol that performs well 
under heavy data loads. 

ARCnet is rated at a transmission 
speed of 2 megabits per second, but its 
efficient media-sharing protocol guaran- 
tees that every station gets an equal op- 
portunity to transmit, even on a busy net- 
work. LANs using the listen-before-talk 
CSMA media-sharing scheme can have 
significantly slower throughput under a 
heavy load, even though their rated trans- 
mission speed is higher than ARCnet’s. 

Typically, ARCnet uses coaxial cable 
(RG-62, the same used by IBM for 3270 


monics at or below acceptable levels. 

Engincers use several approaches to get 
acceptable 10-Mbps transmission over 
twisted-pair wires. The most complex so- 
lution, from Hewlett-Packard, involves a 
modification of the square wave form to 
teduce harmonics. 3Com uses a technical- 
ly simpler scheme that accepts shorter 
transmission distances. 

While the IEEE discusses standards for 
signaling over twisted-pair wiring, the 
Electronic Industries Association (EIA) is 
working on standards to describe how the 
wire should be run. After the breakup of 
the Bell Telephone System by a U.S. fed- 
eral court, companies like AT&T and 
Northern Telecom developed their own 
practices for installing telephone wiring. 
And each company published its own de- 
scriptions for the maximum length of wire 
uns, the types of connectors, and other 
wiring practices. Naturally, this led to con- 
fusion and incompatibilities that the EIA is 


terminal systems). But Standard Micro- 
systems in Hauppauge, New York, the 
largest supplier of ARCnet hardware 
components, has released ARCnet cards 
that connect over twisted-pair telephone 
wire. Its ARCnet Network Controller 
Board retails for $295. 

Using a daisy-chain wiring topology, 
you can connect together small networks 
of up to ten stations, the wire can extend 
as much as 400 feet from the first station 
to the last. You can join two 400-foot 
wire segments through a $375 two-port 
Twisted Pair Repeater, and you join 
twisted-pair segments to a traditional co- 
axial network using a $375 device called 
a Twisted Pair Link. 

The wiring altematives for ARCnet 
on twisted-pair wiring lend themselves to 
either connecting stations economically 
with wire run along the baseboard or us- 
ing the installed telephone wiring system 


trying to correct by establishing a new 
standard 


Although the committee’s proposals 
haven’t been published, it’s likely it will 
recommend a maximum length of 100 me- 
ters for any single wire run. While 100 me- 
ters (328 feet) doesn’t seem to be a very 
long distance, the companies involved in 
this process, particularly AT&T, have ex- 
perience and studies showing that nearly 
all types of workgroup systems do indeed 
fit into this wiring plan. 

The HP twisted-pair network scheme 
can easily exceed the 100-meter distance; 
the maximum run for the HP StarLAN 10 
is 250 meters, the equivalent of 820 feet. 
in an ideal wiring installation, the 3Com 
system should easily reach 100 meters, but 
in buildings with less than ideal wiring 
plans, the operational distance drops 
quickly. The SynOptics system is rated for 
wire runs of just over 100 meters in typical 
installations. 





and wire closets. This implementation 
requires only one unused pair of wires 
from the telephone bundle. 


ON-PAR PERFORMANCE in our 
benchmark tests, twisted-pair ARCnet 
demonstrated performance under light 
load conditions about equal to that of 
standard |-megabit-per-second Star- 
LAN. When the network was loaded 
with busy stations, however, ARCnet’s 
orderly access scheme kept the through- 
put from slowing down like Star- 
LAN’s—under load, twisted-pair ARC- 
net performed on a par with the 10-Mbps 
twisted-pair systems. 

Because of various marketing and 
business considerations, ARCnet does 
not conform to any IEEE standard. But it 
is a widely used networking scheme with 
good performance and a twisted-pair wir- 
ing option. —Frank J. Derfler, Jr. 


MIX°N’ MATCH MEDIA = Twisted-pair- 
wiring systems typically use a physical 
hub topology, with all wires running to a 
hub in a central wiring closet. The wiring 
closet usually houses voice telephone 
equipment and is also where the wire pairs 
carrying voice and data in the same cable 
split apart. 

The hub topology takes more wire than 
a station-to-station wiring scheme, but 
each node has its own dedicated cable run 
to the hub. The result: if one cable run is 
broken or shorted, the failure doesn’t bring 
down the whole network as it does in a sta- 
tion-to-station system. 

This hub also serves as a point for 
bridging together different types of wiring. 
Joining several types of physical links lets 
you use the best wiring alternative to reach 
each network node; you can mix and 
match media within a network to meet the 
needs of each link. 

The high-speed connection schemes 
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ZENITH INNOVATES AGAIN—Zenith’s collection of AT com- 
patibles began with the Z-386™ An introduction that ushered 
in such Industry firsts os zero wait states, coche memory and 
slushware—for greater speed ond faster memory access. Once 
ogain, Zenith’s constant pursult of innovative, user-relevant 
technology has created faster, better computers. 

The new Z-248/12™ ond Z-286 LP™ desktop PCs. Two 
new masterstrokes that respond to today’s need for smaller 
size and maximum expansion. Two more reasons why Zenith 
is the leading supplier of AT-compatible systems, 

The compact 2-286 LP combines o four-inch low profile 
ond space saving small footprint with performance you'd 
expect from a unit three times its size. 

The 2-286 LP comes standard with IMB RAM— 
expandable to 6MB without using on expansion slot. Generous 
memory capacity to run new MS OS/2™ oppiications, And 
with a single 3.5” floppy ond fast 40MB hard disk you have 
truly Impressive storage capacity, 


AY is 2 registered trademark of IBM Corp. 
™ NS O6/2 is 0 trademark of Microsoft Corp. 
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STATE OF THE A T. 


T6MHz systems with wait states. 

TheZ- 28 fsa shondord with IMB RAM ond I 
expandobte up to GMB without using an expansion slot. 
However, four open expansion slots con ortfully handle future 
growth. Configurations of 5.25,’ 3.5” floppy or 40, 80 and 
160MB rie disks truly expand oil your options. 

With breakthrough ofter breakthrough, these new 
compuiers ore yet further proof that Zenith’s AT-compatibles 
define the State of the Art. See the “AT Collection” now showing 
ot your Zenith Data Systems outhorized dealer. For your nearest 
location call: 1-800-553-0350. 

data 


yd systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON® 
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Washington Novell Service 


Portland 


Japan Novell Service 





Silicon Valley Novell Servic 


ovell Service 








Los Angeles Novell Service 


Hong Kong Noyell Service 


¢ 


Australia Novell Service 


Dallas No 


Mexico City Novell Service 


One of Novell's most 
doesnt come 


Every time you invest in one Novell net- 

work, you're really getting two. The first is your 

network operating system, the one that comes 
in a box. The second is the Novell Services 
support network, the one that helps you get the 
most out of the one that comes in a box. 

The people network. Novell Services is 
the vast network of people, services and 
products supporting Novell systems worldwide. 
With service centers in major cities throughout 
the world, and trained Novell authorized 
resellers providing service in scores of other 
markets, the Novell Services network of 
professionals reaches practically anywhere. 


©1988 Novell Inc., World Headquorters, 122 Eost 1700 South, Provo, Uiah 84601 


Total systems support. Perhaps Novell's 
best-known service is the HOT-LINE telephone 
support program. If you need more in-depth 
service, Novell also offers a wide range of 
on-site maintenance agreements. 

But trouble-shooting is only the beginning. 
Consulting services are also available for users 
with systems integration needs. And expert 
Novell technicians can even perform remote 
diagnostics on your network system. 

Network management help. For better 
network management, Novell Services offers 
NetWare Care™ for gathering vital data about 
system performance and configuration. And 












Nove 
2 Pittsburgh Ne 


Service 





St. Louis Novell Service 


Tennessee Novell Service 


Atlanta Novell Service 


ervice 


Orlando Novell Service 


= ee + stg ln — New York Novell Service 


important networks 
in ared box. 


Novell's Service Response System™ lets you 
provide your own departmental or customer 
service using the Novell Technical Information 
Database™ 

Network education services. Novell 
offers over a dozen education courses through 
Education Centers worldwide. Courses are even 
available on disk through Novell's computer- 
based training programs. And the NetWire™ 
electronic bulletin board keeps you updated on 
new products and technical developments. 

For total systems support, plug into the 
one Novell network that’s far too big in size and 
scope to fit in a box. See your Gold Novell 


Authorized Reseller, or call 1-800-LANKIND. 

For more information, call from your modem 
1-800-444-4472 (8 bit, no parity, 1 stop bit) and 
enter access code NVNSD6. 


For network solutions, 
you should be seeing red. 
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Benchmark Tests: 
Twisted-Pair LANs 


LABS 


pay the price for faster service. 


The Network Speed Under Load and the Hard Disk 
Access Loed benchmark tests measure the ime needed 


fan win of ar The record sizes used in these 
activities systematically rotate between 16K, 4K, and 512 

bytes. The numbers shown are the total time 

all of these operations We ran the test on all our ATs to 

toad the network while timing just one of them. Wa then 

teduced the number of workstations one at a time to show 

the effect of loading on the network. 


This Network Speed Under Load test puts a heavy load 
‘on the network interface (cards, media, and so forth) while 
placing a minimal load on the hard disk by having each 
‘station continuously read and write its own 1-byte data file, 
changing the data each time For systems with disk 
caching, the load on the hard disk is even smaller, since 
cached systems typically perform a disk write but do not 
require a physical disk read. 


The Hard Disk Access Load tes! heavily loads the hard 
disk and disk-caching system. To do thes, each station 
randomly accesses its own 100K data file using 1K 
records. Data written to the file is changed each time. The 
random reads typically access data outside the cache, 
which forces a disk read, as does any write. 


The Databese Load test exercises the sysiem’s record- 
locking support and the way it handles a number of 
random simultaneous accesses to a common file. This test 
times how fast each loading stabon accesses a common 
database consisting of an index and a data file Half the 
accesses ara simple searches of the index file and an 
accompanying access to a record in the data fie One 
quarter of the accesses perform the same operation but 
also fock the data record and update its contents. The 
remaining accesses update the index file and a data 
record The index file 15 locked dunng every update, and 
the DOS 3 1 RLOCK statement prevents simultaneous 
index fiie updates. 


Our benchmark tests on twisted-pair-wiring LAN systems clearly 
show three things. First, the statistically insignificant differences 
between the 10-Mbps twisted-pair and the coaxial systems prove 
that they all operate well in the ideal conditions of our lab environ- 
ment. Second, the small increases in times as stations are added 
to the 10-Mbps systems show that the systems are not even close 
to being fully utilized. And finally, the differences in performance 
between the 10-Mbps system and a standard 1-Mbps HP StarLAN 
demonstrate that you do get something for your money when you 







































All of these benchmark tests were run under Novell's Advanced 
NetWare, Version 2.0a, with 8-MHz IBM PC ATs as workstations 
and the server. The tests of the 3Com and SynOptics systems 
were run using 3Com network interface cards in all workstations. 
The test of the Hewlett-Packard StarLAN 10 was run using HP 
network interface cards in the client stations and a 3Com 3C505 
card in the AT server connected through an HP MAU in the server. 

Of the two systems shown for comparison purposes, the 
EtherLink connection uses 3Com EtherLink cards and a coaxial 
connection in an EtherLink daisy-chain topology. The StarLAN 1 
connection uses Westem Digital StarLAN cards operating in a hub 
Configuration that resembles the 10-Mbps twisted-pair systems. 


NETWORK SPEED UNDER LOAD 














Performance Times 

CTimes Onin frieseands) Zero One Two Three Four 
System stations station stations stations stations 
HP StarLAN 1 439 468 498 551 579 
EtherLink 264 280 301 310 322 
LattisNet 268 278 301 356 353 

HP StarLAN 10 269 280 296 [Fag al 
3Com 10-Mbps system* 270 283 296 329 327 





“LanScanner, MultiConnect Repeater, and PairTamer 


HARD DISK ACCESS LOAD 














Performance Times 

a Zero One Two Three Four 
System stations station stations stations stations 
HP StarLAN 1 209 257 307 406 566 
EtherLink 136 150 162 174 182 
LattisNet 130 142 154 168 181 

HP StarLAN 10 132 143 158 175 180 
3Com 10-Mbps system* == 131 142 149 171 179 





“LanScanner, MulttConnect Repeater, and PairTamer 


DATABASE LOAD 











Performance Times 

— Zero One Two Three Four 
System stations station stations stations stations 
HP StarLAN 1 203 272 322 426 576 
EtherLink 136 169 212 280 305 
LattisNet 130 170 212 284 297 

HP StarLAN 10 132 172 2u 282 305 
3Com 10-Mbps system* 131 170 208 275 302 


*LanScanner, MuitiConnect Repeater. and PairTamer 
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presented to the IEEE all envision mixing 
twisted-pair, coaxial cable, and fiber-optic 
cable in the same wiring hub. In most 
cases, if a run of twisted-pair wire of the 
right length and gauge is available at a 
node, you'll use it. But if the node is ina 
noisy RF area, you might choose to use ei- 
ther coaxial or fiber-optic cable. If the 
node is a long distance away or in another 
building, fiber-optic cable is the best 
choice because light waves travel farther in 
glass without repeaters than electrons do in 
copper, and they pick up less noise along 
the way. 

In the 3Com and SynOptics systems, 
the connections to the different media are 
made by inserting hardware modules con- 
taining the appropriate electronics and 
connectors into the hub. The HP system 
uses a simpler connector setup with only a 
little less flexibility. 

Separate connection modules let you 
incrementatly expand and modify the net- 
work wiring plan. You can mix fiber, co- 
axial, and twisted-pair modules in the 
same hub for the best performance. The 
sole drawback is that the hub and modules, 
containing power supplies and other elec- 
tronic components, are expensive. Thus 
far the network market has shown a re- 
markable insensitivity to prices—with 
flexibility likely to be valued more than 
economy in the long run. 


HEWLETT-PACKARD CO. 
HP StarLAN 10 


The acronym MAU has two definitions in 
the taxonomy of networks. IBM defines an 
MAU in its Token-Ring system as a Mul- 
tistation Access Unit, a central hub that has 
acable running to each network node or to 
other MAUs. However, the more common 
definition of an MAU, as used by Hewlett- 
Packard in its StarLAN 10 system, is a 
Medium Attachment Unit. The HP MAU 
is a very different product from [BM’s 
hub. 

The HP MAU has a pigtail connector 
for an Ethernet transceiver cable on one 
end and a modular jack for twisted-pair 
wiring on the other. This box converts be- 
tween the standard Ethernet link and a run 
of two twisted-pair wires. While a single 
MAU sells for $295, in some installations 
you_ need two MAUs per link. In other 







Photographs: Richard Lakin 








HP's StarLAN 10 system includes the StarLAN 10 hub (left, rear view), the LAN interface card 
(LANIC), and the Media Atachment Unit (MAU). The LANIC can attach directly to the hub or to 
an MAU over two twisted-pair wires. The MAU attaches ta a standard network interface card, or 
other device, through a 15-pin AUI port. A 50-pin connector on the back of the hub maunts either 
the 12-port twisted-pair connector, as shown here, or a cable used ta make connections taa 


telephone-wiring block. 





A ARS (Media: Twisted-pawr cable) 


types of installations, the device at the oth- 
er end of the link has its own twisted-pair 
connections, 

The twisted-pair MAU takes power 
from its attached node and actually repeats 
and regenerates the signals. The HP sys- 
tem docs Callow 2 string of nodes 40 take. 


: = Hewlett-Packard StarLAN 10 Topology 



















Transcerver for thick or thin Ethernet 


advantage of the services of a single pair of | 
MAUs, as does the 3Com 10-Mbps sys- 
tem. But you don’t have to use a twisted- 
pair MAU to connect a PC to the network 
over 10-Mbps twisted-pair wire, as you do 
with the 3Com system. HP markets net- | 
wort tnberfaoe can ds.0 who the job as well, 
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Switch on a serious 
surge suppressor. 






With test after test proving that 70-90% of all PC malfunctions 
can be traced to power problems, a surge suppressor is the first 
accessory you should buy for your PC. But don’t put your trust in just 
any surge suppressor. Get one that gives your whole system 
ihot'sengincered othe | MEStsHEEES87-1980categoryA | J | 
that’s engineered to the Meets IEEE 587-1980 CategoryA | / 
highest specifications. 

Get a Kensington Master 
Piece sce Master iece Paes 
They're the most popular The right surge suppressor passes ail the tests. 

PC pce suppressors. And the most serious. Because at Kensington, 
we're dedicated to giving your PC the best possible protection. 

That's why Master Piece and Master Piece Plus are equipped 
with our unique two-stage surge suppression circuit, containing a 
high-speed silicon semiconductor for the quick reaction necessary 
and heavy-duty metal oxide varistors for the brute force required to 
keep even the largest surges from penetrating into your system. 

That's why the plus in Master Piece Plus is additional modem 
surge suppression circuitry to protect your modem from surges, 
spikes and noise on the telephone line. 

And that’s why the circuitry in both models can handle anything 
an electrical storm or your local power company can offer—up to 
6,000 volts with a 3,000 amp follow-on current. (That's the kind of 
superior performance that passes not only UL’ testing, but Cate- 
gories A and B of the strict IEEE' specification 587-1980 as well.) 

Now, this may look to you like we're taking more than the 
necessary precautions. And actually, we are. But after all, isn’t that 
what you expect from a serious surge suppressor? 

Master Piece ($149.95) — - aad 
and Master Piece Plus 
($159.95). For more info, : —_ - 
or a dealer near you, 
call (800) 535-4242. 
In NY (212) 475-5200. 
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Introducing the fastest, 
smallest, “all in one’12.5 MHZ 
(byf2 286 Computer. 





1 Intel® 80286 Based Computer 
Dual Speed 6.25-12.5 MHz. 0/ 
1 Walt State. Uses latest 
surface mount technology by 
Westarn Digital. 


2 Using 256K or 1 MB x9 SIMM 
RAM. Expandable to 4 MB. 


3 Bulit-in Paradise EGA 640 x 
480 


4 Built-In ftoppy Drive Control 
ler. Supports 3.5 or 5.25 inch 
or drives. 


5 Built-in hard diak controtler. 
MFM type, allow 1:1 inter 
leave with a 32K cache of 


static RAM. Their “‘options” are our 


6 _Bulttin2 serial, 1 peratieta 1 built-in “standards”. (oo 2 86 


P/S 2° compatible mouse 





ports. u worse Main Board s Laine saber 
. © rm 
+ 640K RAM +2 Serial E 1 Parallel Port BASIC SYSTEM $ 1275 
7 Built In CMOS cslendar/ * Hard Disk/Floppy Controller * Enhanced 101 Keyboard IF BUNDLED WITH PAGE 
. 2M Desk * 
ctock & aystem configuration. —_ {One 1.2. MB Flonny Des ieee PERFECT AND DR. DOS ADD $120 
§ Supports 07S 2° & NovelP. FCG ‘B’ Approved Configuration Options. 






Music Loop 11! 


Optiona Avaliable — call for prica. 





ee. = . Tower of Full Size Case Monitors ibs 
Introducing New Music System a 
Loop Music Synthesizer Card Tape Back Up 


*** The Hardware 

Loop Music Synthesizer Card consists of 12 channels (voices) 
stereo music output, h 32 preset instruments. it has a built-in 
stereo amplifier to drive speakers, headphones or home stereo 
directly. 
*** The Software 
* Background Music * Animated Play 
* Album Playing * User's Software Interiace 
* Composer cr * Define instrument 
* Auto Bass Chord Rhythm Compiler * Intetligent Organ 


* Sing-Along - * Music Teacher Advance searc n 
$299 value d Re h, Inc. 


$1 69 with the purchase of any Loop Computer System. 800 ? 5 y 1 4 4 8 9 id 


In CA (714) 835-1919 
Fax: (714) 835-3238 
1111 Town & Couniry Road, Unit 50 


=a Orange, CA 92668 


We are committed to oftenng you the highest quality 
products you can count on, the type of service you 
deserve and the pricing you need 

* Free One Year Warranty ° Free Credit Card Usage 
* Free 30 Day. money back guaraniees * Free shipping 
with Prepaid Order Add 2% per order for shipping and 
handling All pnces are subject to change wilhout 
notice Come to see us at Comdex. 


Booth #R20A (Main Half) 
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THE LANIC ALTERNATIVE Digital 
Equipment Corp. leads the world in the 
use of acronyms (all beginning with D), 
but Hewlett-Packard does pretty well in 
the acronym game, too. It took me 5 min- 
utes to translate the acronym LANIC used 
in the HP manual into LAN interface card. 

The HP LANIC for StarLAN 10 lets 
you connect 10-Mbps services to twisted- 
pair wiring, so you don’t have to use a sep- 
arate MAU. HP bundles a LANIC with its 
OfficeShare software and sells the package 
(called PC Link) for $695. 

The HP LANIC is a circuit board with 
an RJ-45 connection for the twisted-pair 
cable and an RJ-11 connection for a tele- 
phone. The separate telephone connection 
is common in StarLAN cards; it lets you 
conveniently integrate telephone and data 
wire pairs in the same cable. Data and 
voice signals can ride over different wires 
in the same cable to the wiring closet, 
where they then go their separate ways. 

You can set DIP switches on the 
LANIC for I/O base address, DMA (direct 
memory access) channel, interrupt chan- 
nel, and loopback test mode. The loop- 
back test is useful for testing the card with- 
out disturbing or relying on the network. 

Interestingly, to networking software 
the HP LANIC looks like a 3Com 3C501 
network interface card. This is useful be- 
cause the 3C501 is well supported by vari- 
ous network operating system vendors. 


Pe 
WS PACT FILE 


HP StarLAN 10 
Hewlett-Packard Co. 
19490 Homestead Rd. 
Cupertino, CA 95014 
Contact local Hewlett-Packard sales office. 
List Price. PC Link, includes one LANIC 
and HP OfficeShare software, $695; Star- 
LAN 10 hub, $2995; HP MAU, $295. 
in Short: HP's StarLAN 101s a 10-megabit- 
| per-second twisled-pais-wire system that 
| keeps the convenience of a 1-Mbps StarlAN 
network while giving increased speed You 
| can design a system using only Star_AN 10 
Network interface cards in the PCs or com- 
bine existing Ethernet interface cards and de- 
vices through the MAU and AUI connec- 
tons. 
CIRCLE 699 ON READER SERVICE CARD. 


ws While Hewlett- 
Packard’s StarLAN 10 
hub lacks some of the 
slide-in electronic 
elegance of the 3Com and 
SynOptics systems, it’s 
simple to connect and use. 


You can generate a standard 3Com work- 
station shell using Novell’s NetWare, or 
another LAN operating system, and plug 
in the HP card. Overall, the HP LANIC 
makes the 10-Mbps StarLAN as easy to in- 
Stall as the 1-Mbps version. 


STARLAN 10 HUB HP's $2,995 Star- 
LAN 10 hub, which can service up to 12 
network nodes plus a link to another hub, 
is configured very differently from the 
3Com and the SynOptics devices. Instead 
of using electronic modules, the HP hub 
has two versatile connectors that you can 
use for a variety of purposes. 

A 15-pin connector on the hub, called 
the Attachment Unit Interface, or AUI, 
connects either to the HP MAU for a twist- 
ed-pair link or to an appropriate transceiver 
for thick Ethernet, thin Ethemet, or fiber- 
optic cable. 

A separate 50-pin connector attaches to 
a 12-port modular adapter for connection 
to 12 HP LANICs or MAUs. Optionally, 
you can design a diffcrent arrangement for 
the 50-pin connection using a 50-wire ca- 
ble fanned out to a telephone cross-connect 
block. These blocks (also called ‘‘punch- 
down blocks’’) provide a handy way of in- 
terconnecting multiple wire runs carrying 
voice or data from several locations. 

While HP’s StarLAN 10 hub lacks 
some of the technical elegance of the slide- 
in electronic modules used in the 3Com 
and SynOptics systems, it’s simple to con- 
nect and use. The only drawback to its de- 
sign is that it can’t interconnect twisted- 

| pair wiring with more than one other type 


of cabling: you can have twisted-pair plus 
thin coaxial, thick coaxial, or fiber-optic 
cable—but not all three together. The de- 
signs of the 3Com and SynOptics units let 
you mix all the media. Frankly, though, 
this isn’t a serious limitation since there 
aren’t many installations that mix more 
than two types of media. 

The HP StarLAN 10 system is not inex- 
pensive (at a minimum, the cost of this sys- 
tem is over $900 per port), but it should be 
a winner. it has the speed that buyers seem 
to want without losing the simplicity of the 
original StarLAN design. The StarLAN 10 
hub doesn’t offer you as wide a choice of 
media as the 3Com or SynOptics imple- 
mentations, but it offers enough alterna- 
tives for almost all installations. 


SYNOPTICS 


LattisNet 
Because SynOptics’ LattisNet has been 
shipping longer than the other two prod- 
ucts reviewed here, it has the largest in- 
Stalled base and has gained more third-par- 
ty support. 

SynOptics calls the system LattisNet, 
but not all LattisNet products come from 
SynOptics. Two other network products 


fig 
te FACT FILE 
l tisNet a J y 


SynOptics 
329 N. Bernardo Ave. 
Mountain View, CA 94043-5223 
(415) 960-1100 
List Price: Mode! 1010 Department Concen- 
trator, $2,100; Module 405 connection mod- 
ule (up to three in cach 1010), $1,900; Model 
1201D Diagnostic Module (one per 1010), 
$125; Model 2500 Work Group Concentra- 
tor, $2,800: Model 2510 Retuming Concen- 
trator, $3,000, Model 505 unshiekled twist- 

ir transceiver, $155; MICOM/Inter- 
LAN NI5210 LattisNet interface card, $495. 
In Short. The SynOptics LattisNet system 
provides good flexibility in a 10-megabit-pes- 
second twisted-pair system. You can config- 
ure the vanous models of LathsNet Concen- 
trators to match your network architecture. 
Third-party vendors such as MICOM/ 


InterLAN supply products supporting the 
LattisNet architecture. 
CIRCLE 699 ON READER SERVICE CARD. 
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companies, MICOM/interLAN and Ki- 
netics, market network interface cards for 
LattisNet that allow computers to connect 
directly to the 10-Mbps twisted-pair wir- 
ing without going through a transceiver. 
, The MICOM/interLAN card is for the PC, 
and the Kinetics cand fits inte the Macin- 
tosh SE and Macintosh II computers. Of 











The pieces of the LattisNet system shown here are the Model 2510 Retiming Concentrator 
(SynOptics’ newest concentrator), the SywOptics Model 505 Transceiver, and the MICOMIInter- 
LAN Model NI5S210 network interface card. The transceiver is used with existing EthernetiIEEE 
802.3 network interface cards and other devices with 15-pin AUI ports. The MICOMIInterLAN 
card for LattisNet contains its own twisted-pair interface. 


? SynOptics' LattisNet Topology 
(Media: Twisted-pair cable) 





the three systems under review, only Lat- 
tisNet provides direct connections to Ap- 
ple Macintosh products. 


PUTTING THE PIECES TOGETHER 
The SynOptics Model 505 Twisted-Pair 
Transcciver is a thin metal box about the 
size of a paperback book. The $155 Model 





|| ble between the Transceiver and the inter- 





505 transceiver has a 15-pin AUI plug to 
connect with a standard Ethemet, or IEEE 
802.3, network interface card or other de- 
vices on one end and a modular connector 
for two twisted-pair wires on the other. It 
takes its power from the AUI connection 
with the network interface card and regen- 
erates the signals passing to and from the 
dual twisted-pairs. A green status LED on 
the transceiver shows that the link between 


a The LattisNet system 
offers a proven 
technology with growing 
third-party support. It has 
the greatest choice of 
architectures of the 
products reviewed. 








the network interface card and the trans- 
ceiver is good. 

The only tricky part about installing the 
Model 505 transceiver is ensuring that you 
have a cable with 15-pin connectors on 
both ends to go between the interface card 
and the transceiver. The similar HP device 
has an attached pigtail cable; the 3Com 
PairTamer uses thin coaxial cable. The ca- 


face card can be up to 50 feet long. 

The other end of the dual twisted-pair 
wiring links to the hub in the wiring closet. 
SynOptics calls its wiring hubs concentra- 
tors, and it markets several kinds for differ- 
ent network sizes. At $2,800, the Model 
2500 Work Group Concentrator is the 
least-expensive unit. It provides up to eight 
unshielded twisted-pair connections and 
one twisted-pair uplink for connection to 
other concentrators. It functions as the 
only concentrator in a small network, or as 
the loca! hub for a cluster of network sta- | 
tions in a larger system. 

Another concentrator, the Model 1010 | 
Department Concentrator, is a flexible de- 
vice able toconnect up to 27 nodes or to act 
as a master concentrator for other sub- 
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MAX Resolution 
MAX Scan Frequency 
MAX Compatibility 
MAX Dependability 


MAX-15 


THE HIGHEST RESOLUTION, 
AUTOSYNCHRONOUS 
MONOCHROME MONITOR 
YOU CAN BUY. 


The fact is, for outstanding display resolution 
_ from an autosynchronous monochrome monitor, the 
’ Princeton -15is your only choice. It’scompatible 
with the IBM PC* XT*, AT* PS/2, Apple Macintosh II**, 


SE’, and compatible personal computers. Because it featrinae the widest’ 
horizontal (15-36 KHz) and vertical(45- 120 Hz) auto- scanning frequency ranges available, all graphic 
standards from CGA through extended-VGA are supported: Highspeed line drawings to 132-column 
spreadsheets to multiple shades of gray are yours with the MAX-15. Every character and graphicis 
sharpand crisp due to its exceptionally high resolution(1024 x 768), pie focusing circuitry, and 
auto-picture sizing features. 

Feature packed, the MAX-15 has such ergonomicappointmentsasan etched non-glare flat screen, 
removable tiltand swivel base, an exceptionally streamlined cabinet, readily accessible controls, and 
ar as a tonamea few. - lity 

e gives you maximum pe mance, quality, 
value, andis backed by Princeton's excellent service. It’s the P INCETON’ 
Visible Edge. For more information, contact Princeton Graphic 
Systems at 601 Ewing Street, Building A, Princeton, New GRAPHIC SYSTEMS 
Jersey 08540, (609) 683-1660. AN INTELLIGENT SYSTEMS COMPANY 


“Requires proper adapter cand. “*Roquires AC-100interface. ‘Requires sclapter auch as the Rendition DUP Adapter from Renaissance GRX, Inc., 
(Canc¥Vision 1600 Controller from Conograpliic Corporabon or erpivvalenta. 
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networks. Interface modules in the con- 
centrator connect directly to the twisted- 
pair coming from the Model 505 
transceiver. Other module types make thin 
coaxial, thick coaxial, and fiber-optic ca- 
ble connections. 

If you want to connect the twisted-pair 
wires directly to the network interface 
card, MICOM/InterLAN sells a $495 Lat- 
tisNet card. MICOM/InterAN is a leader 
in providing products using the TCP/IP 
network protocols, and its network inter- 
face cards have a lot of flexibility. 

The LattisNet system offers a proven 
technology with growing third-party sup- 
port. It has the greatest choice of installa- 
tion options and architectures of the prod- 
ucts reviewed here. Although the 
components are costly, careful design can 
keep the price per node to a level compara- 
ble with the HP StarLAN 10. 


3COM CORP. 
PairTamer 
MultiConnect Repeater 


LanScanner 

Although 3Com’s 10-Mbps twisted-pair 
plan begins with the company’s standard 
network interface cards, its implementa- 
tion is external to the interface cards. You 
don’t have to use 3Com’s network inter- 
face cards with 3Com’s twisted-pair 
equipment—the twisted-pair setup will 
work with any Ethemet system using thin 
coaxial cable, as well. 

The coaxial connection on the interface 
card (or cards in a station-to-station wiring 
scheme) is attached through thin coaxial 
cable to a device called a PairTamer. A 
PairTamer is a small box, about the size of 
a cassette tape, with a coaxial connector 
for thin Ethemet coaxial cable and a modu- 
lar connector for twisted-pair wire. 

PairTamers connect together over a sin- 
gle twisted-pair wire instead of the two 
twisted-pair wires used by the majority of 
twisted-pair systems. Using a single twist- 
ed-pair wire is an advantage when you 
share cables with voice telephone PBX 
(private branch exchange) systems, which 
often require two or three wire pairs for 
voice telephone services. 

Since the PairTamer is not powered, it 
doesn’t repeat or regenerate signals, it only 








3Com's approach to providing 10-megabit-per-second service over twisted-pair wiring includes 
three separate products: the PairTamer, the MultiConnect Repeater, and the LanScanner. Two 
PairTamers (lower right) connect between thin Ethernet coaxial cable and a single twisted-pair 
wire; PairTamers connect at any point in the Ethernet cable. The MultiConnect Repeater (top) 
accepts several electronic modules equipped with interfaces for different wiring schemes. The 
LanScanner (lower left) is a portable diagnostic tool that analyzes important characteristics of 
twisted-pair and thin Ethernet cabling systems. 


= 3Com's 10-Mbps System Topology 


fine (Media: Tmsted-pair cable) 


‘Single twasied-pair wiring (approximately 100 meters) 
PairTamer 


PairTamer 
to other nodes 
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WordPerfect 







| 
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Practice makes WordPerfect. 


= Froma good We think it’s because we listen to our users, 
| idea, a great product and we respond with products that reflect their 

j canevolve. Butit needs. And by doing more of the same—by 

|| takes people with prachcing what we know best—we'l continue to 

Wy visionwhocannur- —_ make WordPerfect the leader in sales, service and 


The evolution of WordPerfect. ture and refine it. customer satisfaction. 
And it requires users who appreciate it. Loyal users For more information, write to WordPerfect 
who call with questions and suggestions. Corporation, 1555 North Technology Way, Orem, 
In the case of WordPerfect word processing, Utah 84057. Or call (801) 225-5000. (In Canada, 
we're fortunate to have both exceptional product call 1-800-267-2499.) 
designers and users. So fortunate, in fact, that we've 
two years running. CORPORATION 
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That's what PC 
PC-File+, 
TREAT 
 data- 
Graphs to help you make your 
NEW 1 8087/80287 math 
Expanded record and field 
you get these and 26 other 
half-a-million users. 
$69.95). Technical support is 
els, labeling, and mail merge, 
as much. 
1.800.JBUTTON for the name 
PC-File+. Just $69.95 for a 
“Atfordable, high pertorm- 
customers.”—Jim Button 


Magazine had 

HAVE A to say about 

and now this 

powerful 
COMIN base 
program is even better: NEW! 
point. includes: pie, bar, line, 
scatter, and smoothed average. 
coprocessor support for light- 
ning fast operation. NEW]! 
lengths hold more data. 

With PC-File+ version 2.0 
additions to the database that is 
already the favorite of over 

Why do people like PC-File+ 
so much? It's affordable (ust 
exceilent (just call). And its fea- 
tures (on-line help, 10 sort lev- 
just to name a few) rival those 
of products that cost 5 times 
So treat yourself and give PC- 
File+ a try today. Cail 
of the dealer nearest you. (in 
WA: 206.454.0479.) 
product that should cost 
hundreds. 
ance software is possible. All 
it takes is true commitment to 

rs Box ea sie 
Bellevue, WA 









98006, 
206 454 0479 


CIRCLE 494 ON READER SERVICE CARD 





@ TWISTED-PAIR LANS 


transfers them between coaxial cable and 
twisted-pair wiring. Since a PairTamer is 
needed at each end of the twisted-pair wire 
to convert between the coaxial cable con- 
nection and the twisted-pair wire, they are 
sold in sets of two, at $150 per pair. This 
type of device is called a balun, short for 
balanced-to-unbalanced transformer. (A 
different type of balun transformer is often 
used to match a coaxial television cable to 


= The 3Com LanScanner, 
a portable measuring 
device, doesn’t take all the 
work out of surveying 
twisted-pair wiring, but 

it does take out the 
guesswork. 


the twin lead connection on a television 
set.) 
You can use PairTamers to replace co- 


| axial cable with twisted-pair wire anyplace 


in the network. For example, you can 
string together as many as 25 network 
nodes in a traditional EtherLink station-to- 
station wiring scheme over coaxial cable, 
with one PairTamer to extend the network 
over twisted-pair wire to reach another 
node or group of nodes. Although it’s pos- 
sible to implement a station-to-station wir- 
ing scheme using PairTamers, buildings 
typically aren’t wired that way. Twisted- 
pair wiring usually runs from a desktop toa 
central wiring closet, not from desktop to 
desktop. 


IN THE CLOSET The MultiConnect 
Repeater is the hub that ties everything to- 
gether in the wiring closet. The basic ele- 
ment of the MultiConnect Repeater is a 
cabinet containing the power supply, some 
electronic components, and an expansion 
bus that is designed to accept transceiver 
modules for several different types of ca- 
bling. The MultiConnect Repeater carries 
a retail price of $1,095. 








You can insert transceiver modules, av- 
eraging about $200 each, into the Multi- 
Connect Repeater for thick or thin Ethernet 
coaxial connections; other vendors will 
soon supply modules for fiber-optic links 
(see ‘‘Making Connections: The Who, 
Why, and How of Fiber-optic LANs,"’ PC 
Magazine, January 12, 1988). 

Oddly enough, MultiConnect Repeater 
transceiver modules are not available for 
twisted-pair wire. If you want to connect to 
the MultiConnect Repeater using twisted- 
pair wiring, you must use an external Pair- 
Tamer and a Repeater Module for thin co- 
axial cable. This approach gives 
flexibility, but it also forces you to buy an- 
other PairTamer when a separate twisted- 
pair module in the MultiConnect Repeater 
would do the job with less clutter and pre- 
sumably less cost. 

The status and activity on each link, in- 
dicated by an LED that is located on the 
transceiver module, is monitored by the 
MultiConnect Repeater. Links that cause 
network errors are isolated by the Multi- 
Connect Repeater, and you can manually 
disable them with a switch on the trans- 
ceiver module. 

You don’t have to use a MultiConnect 
Repeater with a PairTamer—they are sep- 


pt 

vind FACT 
PairTamer =< 
sues hele a 


3165 Kifer Rd. 
Santa Clara, CA 95052-8145 
(408) 562-6400 
List Price’ Mult:Conneci Repeater Model 
3C588, $1,095, ThinNet Transceiver mod- 
ule, $230; AUI Transceiver module, $175; 

| PairTamer Model 3C584, $150 per pair. 
LanScanner Model 3C587, $995. 
In Short: Three products that work together 
to form a 10-megabit-per-second twisted-pair 
network over a single twisted-pair wire. The 
LanScanner and PairTamer are useful with 
many other types of networks. The }Com 
solution 1s more vulnerable to limitation by 
poor-quality wiring, but its capability ina 

| typical environment is good and its cost 1s 

} low. The LanScanner is an especially useful 
diagnostic device for both coaxial and twist- 
ed-pair networks. 
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arate products. But the typical wiring plan 
of a building brings twisted-pair wires to- 
gether in a wiring closet, and the Multi- 
Connect Repeater connects the links, re- 
gardless of the type of media they use. 


EVALUATING THE LINKS § Specific 
runs of twisted-pair wiring can vary widely 
in their resistance and other electrical char- 
acteristics; few buildings more than 5 
years old were wired with data transmis- 
sion in mind. And before you can count on 
existing wiring for network connections, 
you often need to have an expensive sur- 
vey of the existing wiring. 3Com gives 
you a way to check out coaxial and twist- 
ed-pair wiring that is useful to anyone who 
is planning on using twisted-pair wires, 
even if you aren’t using 3Com’s network 
products. 

The 3Com LanScanner, a portable 
hand-held device, measures the resistance, 
ambient electrical noise, and other electri- 


Travel 
With 
A Fast Crowd. 


Wherever your business takes you, take along 
the WorldPort 2400™ Portable Modem. Leaving 
the office doesn't have to mean leaving behind 
the world of high-speed, 2400 bps communica- 
tions. Worldwide, in virtually every situation, 
including hotel rooms and phone booths, your 
ability to communicate clearly and efficiently 
Tfemains intact. 

Representing the cutting edge of modem tech- 
nology, the WorldPort line of portable modems 
combine a broad range of features that bring 
you the best value in modems today. Features 


@ The three 3Com 
twisted-pair products 
provide a network 
planner with a useful 
mix of media. 


cal characteristics on twisted-pair and 
small-diameter coaxial cable. Powered by 
rechargeable nickel-cadmium batteries, it 
sells for $995 and for most purposes gives 
results as useful as devices costing ten 
times more. 

The LanScanner doesn’t take all of the 
work out of surveying twisted-pair wiring, 
but it does take out the guesswork. Its re- 


that go far beyond costly internal units, such as 
Bell and CCITT standards, direct connect and 
acoustic interface (300 and 1200 bps), battery 
power, shirt pocket size, and a tiny price. 


In fact, the WorldPort modems are the ultimate 
for both portable and desktop applications. And 
the WorldPort 2400 comes with Carbon Copy 
PLUS™ communications software, for even 
greater value. 


If you want a modem that works where you do, 
put the WorldPort Series to work for you. In 


sults aren’t as precise as those gained from 
using a $10,000 oscilloscope equipped for 
time-domain reflectometry, but they are 
certainly good enough for practical instal- 
lations. 

You can check any type of coaxial ca- 
ble for opens and shorts, including the ca- 
bles used for ARCnet and IBM 3270 con- 
nections. The LanScanner tells you how 
many feet down the cable an open connec- 
tion is, making it easy to troubleshoot con- 
nector problems. You can test the loop re- 
sistance of the twisted-pair wire to ensure 
that the signals will get to the other end. 
Then you can measure the noise on the line 
to see what the signals will contend with 
when they get there. 

All of this is done from the two-line 
LCD that you can see on the top of the 
LanScanner, which has the feel and heft of 
a large paperback book. Four cursor keys 
let you select the programmed functions 
from the display. 


the office. On the road. Or at home. For more 
information about our full line of WorldPort 
modems, or the name of your nearest dealer, 
call us at 800-541-0345. (In New York, 516- 
261-0423.) 
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Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport, NY 11768 
(516) 261-0423 

TELEX: 6502848020 
FAX: (516) 754-3491 


WorldPort 2400 is a trademark of Touchbase Systems, inc. Carbon Copy PLUS 's a trademark of Mandan Technology, Inc 
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Tandy Computers: 
Because there is 
no better value.” 


Tandy Business Solutions 


Design your system around 
The New Tandy 5000MC the broadest selection 
Professional System z . 
m 20 MHz Intel® 80386 of PCs in the industry. 
= Microprocessor 


. Tandy Computers are the best-selling IBM PC 
_——- Ca 4 i 5 
i _ : m Intel 82385 Memory Cache compatibles in America. From the latest 386 


a : ee ’ Controller technology (with industry-standard AT® or new 
ee er g Built-in VGA graphics IBM Micro Channel-style architecture) to highly 
i. x (Tre, : expandable 286 systems, we have it all. What’s 
= ena aoe _ BE IBM® Micro Channel™ more, we offer the system solutions your business 
Tandy 5000 MC expansion slots can depend on for years to come. 


Workgroup Solutions. Our 3Com® workgroup 
lets people and PCs work together, so your entire 
office can efficiently share information and route 
messages—electronically. And with IRMALAN™, 
up to 32 people in your workgroup can access an 
IBM mainframe. 


Multiuser Solutions. We've logged more years of 
experience with XENIX® multiuser systems than 
anyone. And we offer SCO™ business productiv- 
ity software that’s designed expressly for maxi- 

| mum multiuser efficiency. 

98 \Saareee Total Support. Radio Shack Computer Centers 
= , offer the most comprehensive range of support 
Tandy 4000 Tandy 3000 services in the industry. The bottom line? We 
work hard for your business! 











en es ee ees ee 
Send me a Tandy computer catalog. 


Mail to. Radio Shack, Dept 89-A-146 
300 One Tandy Center, Fort Worth, TX 76t02 


i Name See ee 4 
Company 
_  ———————————— 
Ie eyo fj 
>. es y ’ — 
Tandy 3000 HL Tandy 1000 TX <i 


Radie Shaek 


Senn ct can HU iach COMPUTER CENTERS 


A DIVISION OF TANDY CORPORATION 
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You have the best of both worlds with 
SigmaVGA/#L One display adapter that 
gives your PC/XT/AT the power to 
display any standard software written 
for the IBM PC or the PS/2. 


From the PC World-Everything the 
Best EGA Board Offers, And More 
Start with 100% hardware compatible 
EGA, CGA, MDA, and Hercules. 
SigmaVGA/H supports all the standards 
including digital monitors and 132- 
column text mode. So you can run all 
the PC software you own, including 
Windows 386 


S ! 


Trademarks SignaVGA/H is 2 trademark of Syyma Deuans 


ce iy A ) ee 


VGA EGA,CGA MDA thrematemal Busness Machines Corporation, Hercuics Hercules Com; t Technalogy 


‘Where two worlds 
become one 








informed customers will make the 
right decision. So get the facts straight 
from the people who wrote the hook, 
VGA Issues and Answers.” To get your 
free copy or to find out more about 
SigmaVGA/H, call us at (415) 770-0100. 


SIGMA\ 
\\NVGA H 


From the PS/2 World— 
Everything That IBM’s 
VGA Offers, And More 
Continue with 100% hardware compati- 
bility for VGA. Better yet, run VGA, EGA, 
CGA, MDA, and Hercules all on the new 
analog monitor. SigmaVGA/H gives you 
the power to run all the new PS/2 soft- 
ware, éacluding OS/2. 






For Your World— 

One Graphics Board Built on 

the Experience of 400,000 

Sigma Designs introduced the first VGA 
board, and has sold over 400,000 VGA 
and EGA adapters to date. We know that 


Sigma Designs, Inc. 
46501 Landing Parkway 
Fremont, CA 94538 
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Conquer the 
Connectivity Challenge 
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‘URE DITOR’S 
Clie ae! Gan 


e 3Com’s 10-Mbps system 


SynOptics’ LattisNet costs more but 
is elegantly designed and has some 
very nice features. Hewlett-Pack- 
ard’s StarLAN 10 is sensibly engi- 
neered, flexible, capable, and reli- 
able. 3Com’'s 10-megabit-per- 
| second twisted-pair system works 
great anywhere, and it doesn't cost 
alot. | 
These are all top-grade products 
that are competing for attention in | 
our nation’ s best engineering fo- 
rums. But for installations in small 
workgroups, 3Com' s 10-Mbps 
system will prove the most usefitl. 
Over reasonable distances it gets 
the same performance through a 
Single twisted-pair wire that the 
other systems get over two twisted- 
pairs. The overall cost of the system 
is less than the other alternatives, 
and the LanScanner is an extremely 
valuable installation and mainte- 
nance tool. 











Regardless of what brand or type of net- 
work interface cards you use, if your net- 
work runs on twisted-pair or thin coaxial 
cable, you will find the LanScanner to be 
an extremely useful and economical tool 
for cable installation and system mainte- 
nance activities. 


THE SUM TOTAL The three 3Com 
twisted-pair products—PairTamer, Multi- 
Connect Repeater, and LanScanner—are 
separate devices that work well alone or to- 
gether. The PairTamer is an economical 
way to attach nodes to a network over a 
single twisted-pair wire. The PairTamer 
and LanScanner are useful in many differ- 
ent installations that don’t otherwise use 
3Com products. The total package pro- 
vides a network planner with a useful mix 
of media. Pt 


Frank J. Derfler, Jr., is workgroup sys- 
tems editor of PC Magazine. 
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The Challenge 

If you're of the opinion that 
networking lots of PCs, 
printers, modems and host 
computers together has to be 
complicated and expensive, 
we'd like to change your 
opinion. 


Presenting SwitchLAN 
SwitchLAN is a simple low- 
cost network. It provides 
“hot-key” File Transfer, 
Terminal Emulation and 
Printer Sharing at a cost of 
about $150 per PC. 


Easy Does It 

Installing SwitchLAN is a 
snap. It uses telephone type 
twisted-pair wiring and the 
serial COM port already in 
your PCs. You don’t need to 
buy expensive network 
servers, install network 
boards in every PC, or 
struggle with coax cable. 


Using SwitchLAN is as easy 
as installing it. Extensive 
help and pull-down menus 
are provided so people don't 
have to be network gurus to 
use it. 


Challenge Us 

Don't take our word for it. 
Call for more information or 
a free demo disk. With 
SwitchLAN you can turn a 
Connectivity Challenge into 
Child's Play. 


Call 1-800-328-2729 
In Florida: 305-255-3500 


Equinox Systems Inc. 
14260 S.W. 119 Avenue 
Miami, FL. 33186 


EQUINOX 


Simply Better Networks 
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WE DIDNT INVENT 


REMOVABLE MASS STORAGE. 
WE SIMPLY PERFECTED IT. 


NOT LONG AGO, removable mass storage 
was nothing more than documents 
and file cabinets. Businesses managed 
to keep track of information, but it 
wasn't easy. Then paper and steel gave 
way to computer-based systems like 
tape drives and floppy disks. An im- 
provement, but primitive nonetheless. 
ALONG CAME BERNOULLI, offering revo- 
lutionary intemal and extemal mass 
storage solutions. Unlimited storage 
solutions with sturdy Bemoulli 54” 
and 8” Drives, and handy 10MB and 
20MB removable Disk Cartridges. Just 
one 20MB Disk Cartridge has the stor- 


age capacity equivalent to 5,250 pages 
or 59 floppy disks. 

Today, the armed forces and fi- 
nancial institutions use Bemoulli as a 
safe way to store data anda speedy 
backup system. Utilities and medical in- 
stitutions take advantage of Bemoulli 
when transporting large amounts of 
data between locations. 

Graphics, CAD/CAM and desktop- 
publishing users are increasing storage 
without constantly replacing or adding 
expensive hardware. And PC users of 
all kinds are downloading files on 
Bernoulli instead of bogging down 





. al BERNOULLI TECHNOLOGY. ox 





CIRCLE 378 ON READER SERVICE CARD 


“According is te 1837 DISK! TREND Pinzart, haennpe retgune 91 0% of the over-$ MB removable dave mart IGi4ia aregistered| 
wadererka of 10M Comerston Appin a a regimered tratemuark al, and Mecaniosh m 4 trademark icensed | 


their minis and mainframes. 

JOMEGA REIGNS SUPREME as the leader 

in removable mass storage.* No other 
removable mass storage device offers 
Bemoulli Technology"— the technology 
that makes head crashes virtually impos- 
sible. And no one can equal Bemoulli’s 
long-standing reputation for customer 
service and support. 

Add the versatility of single or dual 
drive, intemal or external systems for 
IBM® PCs and compatibles, PS/2™ Micro 
Channel," and Apple® Macintosh"— and 
you have the time-tested, reliable mass 
storage solution for every application. 
IN THIS NEW ERA of removable storage, 
Bemoulli is the name you should know. 
Start today by calling 1-800-922-9400.** 


a, ® 
r ) = 


= 
Never ending storage. 


Jwademark, and PS/2 and Mere Channel 
11 Apple Computes, ine “in Utah call 1-800-922-3131. 








= MASS STORAGE 





Removable 
WEISS 





Ou 
Storage: C AN 


Boasting portability, shock 
resistance, high { 
capacity, and speed, 


the pioneers of 
removable mass storage ; 
are testing It O 
their mettle in both Ul 
the express mail 
packet and the 
markepace. Petes rat 
your system. Try to send Joc-in-the- 


Dallas-office a copy of your beloved 
20MB database, or try to toggle effortless- 
ly from the 1SMB of data you’ve amassed 
for one project to the 20 you've amassed 
for another, and suddenly you understand 
just how limited hard disks can be. 

Until recently, refusing to play by the 
tules that fixed disks dictated probably 
meant buying a Bemoulli Box II, lome- 
ga’s 20MB removable-cartridge system. 
Also available under Tandy and Mountain 
Computer labels, the Bernoulli Box has 
gained a substantial and near-fanatical fol- 
lowing for its dependability and crash- 
proof removable cartridges. 

Now, as more and more users discover 
the advantages of removable mass storage, 
an explosion of new products has emerged 
to challenge the traditional leader lomega 
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for control of the growing market. 

The products are as varied as the appli- 
cations and data they hold. Some chal- 
lenge Iomega on its own terms, with dura- 
ble but slow flexible-disk designs. Others, 
from major players like Plus Development 
Corp. and Tandon, go for speed and ca- 
pacity with portable, self-contained Win- 
chester drives. Still others fit the plated, 
rigid media of hard disks into a removable 


cartridge, separate from the read/write | 


While each of the 13 systems we tested 
has advantages in common over conven- 
tional fixed disks—namely, portability 
and unlimited storage capacity—no one 
product proved superior for every applica- 
tion. Rather, each offers distinct advan- 
tages for some applications and suffers for- 
midable limitations in others. 


FLEXIBLE-CARTRIDGE SYSTEMS 
The slate-gray media at the heart of the all- 
too-familiar floppy disk isn’t really as ca- 


pacity-stingy as it may seem. The clumsy — 


floppy-disk-drive read/write mechanism is 
more to blame for low capacities than the 
storage media itself. Flexible-cartridge 
systems tweak hard disk capacity—up to 
20MB—from floppy disk media by add- 
ing more-elegant mechanisms and incor- 
porating servo-controlled head position- 
ing. Simply put, they give the head- 
positioning mechanism the precision it 
needs to read and write data more densely 
on the disk. 

The disks themselves are enclosed in 
plastic cases—at least in part to keep de- 
bris away from the disk surface—but the 
disks remain mercifully small and light. 

One advantage of a flexible-cartridge 
system is its ability to take a beating. At 
worst, dropping a removable flexible car- 
tridge will mean cracking the cartridge 
case, a mishap that would most likely 
leave the disk readable. 

Flexible-cartridge systems also offer 
the most cost-effective removable-mass- 
Storage solution if your application re- 
quires more than a disk or two per drive. 
Though the cost of the drives is far from 
trivial—$800 for the least expensive sys- 
tem reviewed here—the cartridges them- 
selves typically sell for under $100. 

Unfortunately, the technology that 
makes these systems durable and inexpen- 


sive also makes them slow and susceptible 
to media wear. Like floppy disk drives, all 
but one of the systems we tested—the Ber- 
noulli Box Il—operate with the read/write 
heads touching the media surface. The 
Bernoulli Box II rides the heads about a 
millionth of an inch off the disk surface, 
high enough to reduce wear but not high 
enough to eliminate it. 

To keep the wear on the soft media to a 
minimum, the systems spin the disk at a 
fraction of the 3,600-revolutions-per-min- 
ute rate of hard-disk platters. Eastman Ko- 
dak’s Verbatim 12MB Internal Subsys- 
tem, for example, spins a disk at only 600 
rpm. The Bernoulli Box’s floating-head 


= One advantage of a 
flexible-cartridge system 
is that it can take a beating. 
At worst, dropping it will 
mean cracking the case. 


design allows it a speed of about 1,800 
rpm. Though necessary to combat media 
wear, the slower rotation severely limits 
disk performance, since the heads can read 
the data only as fast as the disk can move it 
past them. 


REMOVABLE HARD DISKS The 
newest and broadest breed of removable 
mass storage—removable hard disks— 
houses Winchester drives in sealed units 
designed for portability. You get the same 
hard disk technology your system has 
now, but in a disk drive you can remove in 
seconds. The field includes products from 
newcomers like Tradewinds Peripherals 
and Western-Dynex Corp., as well as sea- 
soned players like Plus Development 
Corp. and Tandon Corp. 

The Winchester technology makes 
these products attractive in the areas where 
the flexible cartridges get poor marks: 
speed, media life, and capacity per unit. 
But that same technology suffers serious 
shortcomings under circumstances that 
show flexible cartridges at their best. 


As with all Winchester systems, the 
read/write heads ride on a cushion of air 
above the surface of the rigid disk platters. 
Since the heads don’t touch the platter sur- 
faces during normal operation, and since 
the platter surfaces are tougher than those 
of flexible media, the disks rotate at a vig- 
orous 3,600 rpm with no significant wear. 
The rigidity of these platters allows two or 
more to be packed closely together in one 
drive, yielding capacities higher than flexi- 
ble cartridges can offer. 

One of the problems with Winchester 
drives is their fragile nature. They fare well 
when sitting in a stationary machine on a 
desktop, but the read/write heads, the plat- 
ter bearings, and the platter surfaces them- 
selves can easily be damaged if a disk is 
dropped. 

To combat the problem of fragility, 
each of the products that we tested boasts 


| some level of shock protection via shock- 


mounted assemblies. Plus Development’s 
Passport carries a manufacturer-assigned 
shock rating of 150g (acceleration of grav- 
ity) and was able to withstand drops of 
over a foot onto a hard surface. Tandon’s 
Ad Pac boasts a rating of 300g and sur- 
vived even a casual toss over the shoulder 
of one of our reviewers. 

With each substantial drop, however, a 
removable hard disk will suffer at least 
some bearing damage and will move clos- 
et to complete failure. No matter how 
good the shock mounting, Winchester 
drives are simply too fragile to take a regu- 
lar beating. 

Another problem with Winchester 
drives is the potential for the read/write 
heads to plow into the media surface. As 
long as the disks spin at their proper rate, 
the motion sustains the cushion of air that 
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holds the heads away from the platters. If 
the system loses power unexpectedly, or if 
you turn off your system without parking 
the disk heads, the lack of cushion can 
send the heads crashing onto the platter 
surfaces, thereby damaging the platter sur- 
faces, the read/write heads, or both. 

Toeliminate this problem, some manu- 
facturers offer automatic head parking, or 
auto-parking, in hard-disk parlance. Ideal- 
ly, auto-parking means that the heads auto- 
matically move to a nondata area of the 
platters, even in the event of sudden power 
loss. In practice, auto-parking often indi- 
cates a less-than-ideal substitution. 

For instance, the Plato Hardpac 20, 
from Aristotle Industries, offers only a 
time-activated head-parking fe . If the 
disk is inactive for more than 30 ds, a 
memory-resident program moves the 
heads to a predetermined ‘“‘safe’’ area of 
the disk. This approach is better than no 
auto-parking at all, but you're out of luck if 
you happen to lose power during a read/ 
write operation. 

The potential for head or disk damage is 
even greater with removable hard disks, 
since the heads can also bounce around on 
the surface of the platters when the disks 
are being transported. You’ll want a sys- 
tem not only with auto-parking but also 
with bead-locking. Plus Development's 
Passport and ProStor’s TransPac are the 
only systems reviewed here that include 
true automatic park and lock; Tandon’s Ad 
Pac muns a close second. It automatically 
parks and locks its heads before it ejects 
the hard disk from its receptacle, but the 
heads will fall to the disk surface if the disk 
unit is still in its receptacle when you cut 
power to the system. 

The initial cost of a removable hard disk 


ble-cartridge drive. But expanding storage 
with additional hard disk units drives the 
cost of these systems much higher than that 
of flexible-cartridge systems. For in- 
stance, Tandon’s 30MB disks—among 
the least expensive of the removable disks 
tested—retail for $399; a 20MB Bernoulli 
cartridge lists at $83. 


REMOVABLE HARD CARTRIDGES 
The final category of removable mass stor- 
age—removable hard cartridges—also 
makes use of Winchester technology but 





system is about the same as that of a flexi- | 











separates the read/write mechanism from 
the disk platter. The platter rests in its own 
removable cartridge. 

The idea, of course, is to combine the 
performance of Winchester drives with the 
convenience and low replacement cost of 
removable cartridges. 

For the most part, the idea works. The 
SyQuest SQ555 eamed impressive times 
on PC Labs benchmark tests, beating out 
most of its Winchester cousins hands 
down. Unfortunately, the system includes 
no provisions for auto-parking, and the 
cartridges themselves—more fragile than 
their flexible counterparts—scem incapa- 
ble of sustaining severe drops. 


Sysgen’s internal and extemal DuraPak | 


didn’t fare as well as the SQ555 during 
speed tests, but the DuraPak does include 
auto-parking. The DuraPak cartridges also 
seemed more capable of taking a drop than 
did the SQ555 cartridges, though they 
can’t compete with flexible cartridges for 
all-around durability. 

Another problem with this design is its 
vulnerability to damage from tiny particles 
that can cause disaster in a Winchester en- 
vironment. Most Winchester drives seal 
the platters and read/write mechanism into 
one chamber to keep out contaminants. 
Both Sysgen and SyQuest attempt to pro- 
tect the media from contamination by 
equipping the cartridges with dual hinged 
or sliding doors, but it is inevitable that 
dust particles will find their way onto the 
platter surfaces. While dust may not cause 
serious data loss, or any data loss at all, it 
undoubtedly shortens the media life. 


PROSAND CONS If youcan remove it, 
sooner or later you'll drop it. You’ll want a 
product built for rugged duty even if the 
longest trip your disk makes is into the 
company safe each night. 

Though g ratings can sometimes be 
misleading, our experience has shown a 
fairly consistent correlation between the 
manufacturer’s rating and the ability of the 
product to take a fall. Where possible, we 
have tested the durability of products and 
have reported our findings in the separate 
product reviews. 

Without exception, however, flexible 
cartridges take a beating better than does 
the competition, making them the wisest 
choice for sending disks across the country 


| make these questions moot. 











via express mail, or even across town via 
Sneaker Net. 

For other applications, the choice is less 
clear. Removable-cartridge systems offer 
the most cost-effective means of providing 
unlimited capacity or segregating projects 
onto different disks, but the more-expen- 
sive removable hard disk systems provide 
a tempting blend of performance, per-unit 
capacity, and media life. 

Several of the products offer features 
that may suit your specific needs. For in- 
stance, both the Bemoulli Box II and Plus 
Development's Passport offer installation 
kits for IBM’s MCA PS/2 models—a boon 
if you're struggling to port data to the PS/2 
models. 

Another important point to keep in 
mind when perusing the reviews is the 
configuration of your system. DOS in- 
cludes device drivers for only two physical 
hard disks. If your system already sports 
two separate hard disks, you’ll want a disk 
subsystem that includes its own device 
driver. And if you plan to run OS/2 in the 
near future, you'll also want to ensure that 
the system you choose is compatible with 
OS/2.—Mitt Jones 


FLEXIBLE CARTRIDGE SYSTEMS 


EASTMAN KODAK CO. 


Verbatim 12MB 
Internal Subsystem 


When is a removable hard disk really a re- 
movable hard disk? That seems to be a 
simple question, but one for which there is 
no simple answer. Should you consider a 
hard disk to be removable if you can ex- 
tract the entire drive from your computer 
or from the external drive housing that you 
may have annexed to it? Or is it enough to 
say that you’re using a removable hard 
disk if you can liberate a cartridge from the 
drive itself? Or must the actual media be 
made from the traditional hard platter coat- 
ed with oxide? Eastman Kodak has gone to 
great pains with the Verbatim 12MB to 


Eastman Kodak has been a developer of 
high-density floppy disk drives for quite 
some time, having supplied units to aug- 
ment the Apple II’s 140K storage devices. 
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The Bernoulli Drive 


A drawing of the disassembied Bemoulii 
Box Il shows the logic board, the head as- 
sembly, and a cartridge. Note that an air 
fitter (not shown) is also vital to Bernoulli 
technology; it removes impurities from the 









hree technologies currently exist for removable hard disk and 
removable 


similar to aerodynamics, where the convex shape of an airplane 
wing's upper surface creates lift. As a flexible media diskette spins 
near a rigid plate or head, the motion of air causes the diskette to &ft 
closer to the head, still separated by a cushion of air. Should the disk 
“crash,” the resulting lack of lift only causes the diskette to fall away 
from the head, preventing damage. The trade-off for Bernoulli 
technology is in wear and tear on the media due to the constant 
bending of the flexible diskette to lift it closer to the head. 

A second approach uses traditional Winchester technology (see 
the diagram “The Winchester Hard Disk"). With this drive, a read/ 
write head moves across platters to access sectors of the hard disk 
drive. The mechanism is very fast and virtually indestructible; 
however, a crash can occur when the read/write head falls onto the 
disk drive and digs into the platter. Manufacturers guard against this 
by utilizing varying protective mechanisms, such as auto-parking. 

Winchester technology is implemented by manufacturers with re- 
movable hard disk cartridges (Sysgen, SyQuest T: i; 


from a drive bay (Plus Development Corp.) or from a housing 
(Tandon Corp.) (see the diagram “Housing System for the ; 
Winchester Hard Disk’’). Aristotle Industries, Tradewinds Peripher- 
als, ProStor, and Western-Dynex Corp. all market drives that detach 
directly trom a computer cable with or without a card. 

Eastman Kodak's Verbatim utilizes a different technology (see the 
diagram “Flexible Media at 600 RPM"). A flexible diskette spins at 
600 rpm (a Bemoulli drive spins at 1,200 mpm and a hard drive 
around 3,500 rpm); this diskette is in constant contact with the read/ 
write head. This approach produces a slower drive but avoids 
crashes by coupling the disk with the head at all times. 


Ctamp for inserveject mechanism 



















Flexible Media at 600 RPM 


This method employs technology similar to 
that of the Winchester drive, with some 
major differences. The media and the head 
are always in contact, preventing crashes. 
In Kodak's product, the head moves in a 
random fashion over the diskette when not 
operating, thus easing the wear on the 
diskette that would be caused by parking 
the head on just one spot. 
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DIVER 


It's what makes Austin, Texas a 
great place to live and to work. And 
the idea of diversity seems to rub off 
here at CompuAdd, one of the 
leading direct-response companies 
in the personal computer industry. 


Unlike those who offer only one 
solution, CompuAdd never stops 
trying to provide its customers with 
as many options as possible. You 
can see this in our Summer Special 
Edition Catalog, with its pages upon 
pages of IBM®-compatible computer 
accessories, hard disks, and 
software. You'll find quality 
manufacturers, such as Epson®, 


CompuAdd, 


a Standard for 
mail-order excellence 
since 1982. 


Call: 800-234-2537 






Okidata®, Panasonic®, MiniScribe®, 
Samsung ', NEC®, Princeton®, 
Seagate®, , Orchid = 
Technology ©, Video Seven ", and 
many others, all at reasonable 
prices. 


Diversity does not stop with com- 
puter accessories. CompuAdd’s 
praised line of Standard Brand 
personal computer systems also 


represent an abundance of choice. 
In this catalog you will find a range 
of power and price from the sizzling 
Standard-386/16 to the affordable 
and ample Standard Turbo/8. While 
other companies have dictated to 
their customers, CompuAdd 
presents a multitude of altematives, 
so you can choose. 





Compufidd 


“Personal Computer Products” 
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Diversity makes Austin, Texas a great place 
to live and work. And the idea of diversity 
seems to rub off here at CompuAdd. 

As one of the leading direct-response 
companies in the personal computer 
industry, we never stop trying to provide ~— 
you with as many options as possible. 


You can see this philosophy reflected in the following 
pages of IBM®-compatible computer accessories, hard 
drives, and software. You'll find quality manufacturers, 
such as: Epson®, Okidata®, Panasonic®, MiniScribe®, 
Samsung™', NEC®, Princeton®, Seagate®, AST®, Orchid 
Technology™, Video Seven™, and many others, all at 
reas¢ ynable pric es. 
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And diversity doesn’t end 
there. Our praised line of 
Standard Brand personal computers also represents 
an abundance of choice. On the next few pages you 
will find a range of power and price from the sizzling 
Standard-386/16™, to the affordable Standard Turbo/10™. 


We didn’t become the third fastest growing, privately held 
company in the country overnight. For six years, our 
steadfast commitment to quality, service, and support 
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MM has satisfied thousands of 

™ customers. So, take this oppor- 
tunity to Browse through our collection of computer 
products. Making a purchase couldn't be easier. Use 
either the order form on page 13 or call 1-800-627-1967 
to be connected with a sales professional. 


“Our goal is to provide you with the best of personal 
computer products at the lowest price, backed with the sales 
support and savings you deserve.” 





Corporate Accounts: 
in Dallas/Ft. Worth 


10478 Brockwood 
Dallas, TX 75238 
214-553-8181 


in Austin 


3010 W. Anderson Ln. 
Austin, TX 78757, 
512-459-1609 


in San Antonio 


6812 Fairgrounds Pkwy. 
San Antonio, TX 78238 
512-684-8679 


Toll-Free Across the Nation 


12303-E Technology Bivd. 
Austin, TX 78727 
800-456-3116 


international Sales: 


We welcome inquiries from dealers and companies 
outside the United States: 
Phone: 512-258-5575 
FAX: 512-250-5760 


Telex: 763543 
COMPUADD AUS 





































The First and Best Computer 
Mail-Order Company— 
Established in 1982 


Welcome to CompuAdd’s Fall Catalog. 
Our commitment to our customers is common knowledge. 
Whether it is finding the best deal on quality products, 
increasing our informed sales and support staff, or 
expanding our chain of retail stores, we work hard to 
maintain the high-performance level you depend upon. 





Diverse Selection. Flip through our catalog. 

It offers a taste of our diverse selection of computer 
equipment—from our nationally acclaimed Standard 
Brand computers to low-cost peripherals. You'll even 

find tremendous savings on name-brand FAX machines, 
copiers, calculators, and recorders. Don't see what you 
need in the catalog? Call and ask—we just might have it! 


Affordable Quality. Looking for savings? Turn to any 
page. You'll notice that we consistently offer our products 
at lower prices. These savings, combined with our quality 
products and superior service, assure you of the best 
value around. 


Courteous Service. Our knowledgeable sales profes- 
sionals can explain how the products work and help you 
derermine which is appropriate for your application. 


And our service doesn’t end there. If you should have 
any questions after the sale, just call 1-800-999-9901 for 
some friendly assistance. 


Convenlent Ordering. It’s as easy as dialing the 
phone. Just call 1-800-627-1967 during our hours 
of 8 am. - 9 pm. CST Monday through Friday and 
9 am. - 5 p.m. CST on Saturday. Or if you prefer, 


there is a mail-in order form on page 13. 


No-Nonsense GUARANTEE. To ensure your satisfac- 
tion, we offer a 30-day, money-back guarantee and one- 

year limited warranty on all hardware products and a full 
year of customer support with any purchase. 










BS. Watch for our fall specials scattered throughout 
the catalog. They offer you substantial savings on tool 
kits, cleaning kits, switch boxes, gender changers, blank 
floppies, and calculators. 


Retall Stores: 


12304 Research Blvd. #1 
Austin, TX 
512-250-8594 


3010 W. Anderson Ln. 
Austin, TX 
512-459-1002 


204 E. 6th Street 
Austin, TX 
512-476-7174 
437-B McCarty 
San Antonio, TX 
512-525-1163 


6003 Randolph Bivd. 
San Antonio, TX 
512-657-7765 

6812 Fairgrounds Pkwy. 
San Antonio, TX 
512-684-8010 

2707 Realty Dr. Ste. 108 
Carrollton, TX 
214-416-1499 

10478 Brockwood 
Dallas, TX 
214-553-8440 


TO ORDER CALL: 


1-800-627-1967 
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Career Starter Kit™ 
Standard-Turbo 10™, PC/XT@-compatible 


computer with: 

4.77MHz and 10MHz switchable speeds 

8088 processor 

640KB RAM 

360KB floppy drive 

Floppy drive controller 

150-watt power supply 

Math coprocessor aocket 

Eight expansion slots 

Choice of AT-style, 5151, or enhanced 101-key keyboard 
Monitor - A high-resolution amber monochrome monitor with 
12" display and monographics cerd with parallel port. For e 
sharper image, try our EGA or VGA color video option. See chart. 
Hard Drive - Optional, See chart. 

Printer - Star Micronics NX-1000™ provides softwere compati- 
bility plus 12cps draft and 30cps near letter quality printing, 
multiple type styles, nine-pin print head, Epson® LX-800 and IBM 
Proprinter® emulation, dot-graphics capability, and tractor/ 
friction paper feed. 

Software - You'l appreciate Professional Zen™. Thia totally 
integrated software package includes ZenWord™, ZenCaic™, 
and ZenLink™ for all of your word processing, spreadsheet, and 
communications needs. MS-DOS® and GW Basic software 
complete your aystem. 

Accessories - 200 sheets of continuoua form paper, a printer 
cable, and ten blank floppies get you started. 


63717 - $895 























Career Starter Kit Options 


Monographics EGA VGA 
No Drive 63717 63718 
$695 $1295 






20MB 63707 63708 63712 
$1165 $1565 $1715 
63703 


$1690 


Professional Starter Kit™ 
The Standard-286/10™, AT®-compatible 


computer with: 

¢ 6MHz and 10MHz switchable apeeds 

« 80286 processor 

e 512KB RAM (expandable to 1MB on motherboard) 

¢ 1.2MB floppy drive 

« Dual fioppy/hard drive controller 

« 200-watt power supply 

e Math coprocessor socket 

« Eight expansion slots 

¢ Clock/calendar with battery backup 

+ Choice of AT-style, 5151, or enhanced 101-key keyboard 
Monitor - A high-resolution amber monochrome monitor with 
12" display and monographics card with parellel port. For e 
sharper image, try our EGA or VGA color video option. See chart. 
Hard Drive - 20M6 hard drive fully installed. Includes free PC- 
FullBak backup software. For upgrade, see chart. 

Printer - Epson LX-800 provides software compatibility, plua 
180cps draft and 30cps NLQ printing, multiple type styles, Epson 
Character Graphics set, dot-graphics capability and tractor/friction 
paper feed. 

Software - You'll appreciate Professional Zen. This totally 
integrated software package includes ZenWord, ZenCaic, and 
ZenLink for all of your word processing, spreadsheet, and 
communications needs. MS-DOS and GW Basic aoftware 
complete your system. 

Accessories - 200 sheets of continuous form paper, a printer 
cable, and ten blank floppies get you atarted. 


63725 -$1515 












Professional Starter Kit Options 
Monographics EGA 

















12MHz Advanced Starter Kit™ 
The Standard-286/12™, AT-compatible 


computer with: 
6MHz and 12MHz awitchable » 200-watt power supply 


speeds » Math coprocessor sockat 
0 wait atates » Eight expansion slots 
80286 processor * Clock/celendar with 
1MB RAM battery backup 


1.2MB floppy drive 
Dual floppy/ard driva 
controller 

Monitor - A high-resolution amber monochrome monitor with 
12° display and monographics card with parelle! port. For a 
sherper image, try our EGA or VGA Color video option. See chart. 
Hard Drive - 20MB hard driva, fully installed. Includes PC- 
FullBak backup softwara. For upgrades, see chart. 

Printer - Epson LX-800 provides software compatibility, plus 
180cps draft and 30cps near letter quality printing, multiple type 
styles, Epson Character Graphics set, dot-graphics capability and 
tractor/friction paper feed. 

Software - You'l appreciate Professional Zan. This totally 
integrated software package includes ZenWord, ZenCalc, and 
ZenLink for etl of your word processing, spreadsheet, and 
communications needs. MS-DOS end GW Besic software 
complete your aystem. 

Accessories - 200 sheets of continuous form paper, a printar | 
cable, and ten blank floppies get you started. 


63750 -$1715 | 


« Choice of AT-style, 5151, or 
enhanced 101-key keyboerd 











Advanced Starter Kit Options 

Monographies EGA 
63750 63751 
$1715 $2115 






20MB 













40MB 63755 63756 63757 
$1840 $2240 $2390 
60MB 63760 






$1900 


| Monographics Combo 


_| resolution. The monochrome 





ARTER KIT 


Video options 


Flatscreen 


This basic, dependable video 
package is standard equipment 
on all our starter kits. It in- 
cludes a Samsung™ monitor 
with a 12” flat screen and tilt 
swivel base for easy viewing. 
The 80-character amber display 
offers high contrest and high 


graphics card provides taxt dis- 
play of 80 columns by 25 lines 
or graphica display of 720 
columns by 348 addressable 
dots. It includes a parallel port. 





Enhanced Graphics 
Adapter (EGA) Video 
Option Package 

» Upgrade your kit with 
ie! enhanced color graphics. The 
EGA option package includes 
an EGA monitor with industry 
atandard 14" tube aize (t3" 
diagonal) screen. The .3tmm 
dot pitch provides a high- 
resolution display. The EGA 
video card has a 256KB 
display memory and a high- 
resolution (640x350) graphics 
mode. It displays 16 out of e 
possible 64 colors at a time. 





Video Graphics Adapter 
(VGA) Video Option 
Package 

Get the most from your chosen 
computer kit with tha finest 
color graphics of available 
technology. The VGA option 
packaga includes e color VGA 
analog monitor. The 14” screen 
displays a spectrum of colors 
and offers a 28mm dot pitch 
and 3t.SKHz horizontel scan 
frequency. The VGA video card 
supports high resolution 





| (600x600) graphics and displays 


16 out of a possible 256 colors 
at a time. 


Everything you need to begin 
computing immediately! 


For more information call CompuAdd: 


1-800-627-1967 


Our convenient coast-to-coast hours are 8 e.m. - 9 p.m. CST 
Monday through Friday and 9 a.m. - 5 p.m. CST on Saturday. 












STANDARD BRAND™ 


Featuring: 

© 4.77MHz, 6MHz, 8MHz, and 16MHz software— 
selectable speeds 

« 1MB RAM expandable to 4MB (supports up 
to 10MB RAM on expansion boards) 

¢ Clock/calendar with battery backup 

« Five 16-bit expansion slots 

¢ Two 8-bit expansion slots 

« 200-watt power supply 

¢ 1.2MB floppy drive 

¢ Dual floppy/hard drive controller 

« Math coprocessor socket 


for the 80287 or 80387 The BIOS can be 
¢ Your choice of en- relocated into 

hanced 101-key, high speed 

AT-style, or 5151 RAM for 

keyboard increased system 
- 17.6 on Norton's SI throughput. 


Benchmark 4.0test 


63250 - $2095 








Standard-286/12™ 


Featuring: 

« 6MHz and 12MHz switchable speeds. 
¢ Owait states 

+ 1MB RAM 

« Clock-calendar with battery backup 
¢ Six 16-bit expansion slots 

« Two 8-bit expansion slots 

« 200-watt power supply 

¢ 1.2MB floppy drive 

¢ Dual floppy/hard drive controller 

« Math coprocessor socket 

¢ Your choice of en- 


hanced 101-key, "We found the 
AT-style, or 5151 Standard Brand- 
keyboard 286/12 to be a fast 
¢ 13.7 on Norton's SI and versatile AT- 
Benchmark 4.0test compatible." 
Computer Buyer's Guide 
and Handbook, 


63177 - $1245 


Volume V, Issue 5 














Monitors optional, 

















~ Standard-286/10™ | Standard Turbo/10™ | 


Featuring: “Overall, the PC/XT@-Compatible Computer™ 
« 6MHz and 10MHz Standard-286/10 Featuring: 

switchable speeds appears to be one of i ; 
. 512KB RAM expand- the most attractive val | ° pane ae SIR Eeaispekads 

able to 1MB ues... It comes with a : es RAM 
« Clock/calendar with good complement of « Maih connocesear @onket 

battery backup manuals and software . Eight onan Shots 
+ Six 16-bit expansion slots and performs pre- ‘ age fl dive 
« Two 8-bit expansion slots _ cisely as you would + 150-w, opal supply 
+ 200-watt power supply expect. You should be . : 2 
« 1.2MB floppy drive happy with this one.” ie ae HON Rey Olcatyta or 
» Dual floppy/hard drive Be ae : 

controller jagazine 
+ Math coprocessor socket 63050 - $595 
« Your choice of enhanced 101-key, 

AT-style, or 5151 keyboard ii 
« 9.4.0n Norton's S! Benchmark 4.0 test 
63150 - $1045 Editor's 

Choice 
Feb 16, 1988 
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Monitors optional. 














ass Storage with mass appeal 
Nlfor AT° compatibles. 


Hard drives for AT compatibles include: drive, data cable, 
mounting hardware, manual, and free PC-FullBak® 
disk backup software. Hard drives above 30MB 
come with partitioning software. 





Maxtor 338MB ful-height ESD! 
hard drive for the 286/386 with 
an access time of 16ms. Uses 
1.1 interleave and has a 10MBit 
per second data transfer rate. 
Includes dual floppy/dual hard 
drive controller. 47451 - $2575 




















CDC 150MB full-height 
ESDI hard drive for the 
286/386 with an access 
time of 18ms. Uses 1:1 
interleave and has a 10MBit 
per second data transfer rate. 
Includes dual floppy/dual hard 
drive controller. 47431 - $1599 


MiniScribe® 110MB 
full-height hard drive for 
the AT with an access 
time of 28ms. Uses 
RLL encoding, 1:1 _ 
interleave, and 

has a 7.5MBit per 
second data 
transfer rate. RLL controller 
card included. 47425 - $695 


80MB _ full-height 

hard drive for the AT with an 
access time of 28ms. 

47401 - $695 


MiniScribe 71MB full-height 


47207 


MiniSeribe 44MB hatf-height 
hard drive for the AT with an 
access time of 25ms., 

47204 - $459 


Seagate 40MB half-height 
hard drive for the AT with an 
access time of 28ms. 
47207 - $439 


Seagate 20MB hall-height 








hard drive for the AT with an hard drive for the AT with an 
access time of 28ms. access time of 65ms. 
47400 - $649 47003 - $249 
Floppy drives 
Floppy drives allow you to store information on _ 
380KB hatf-height floppy drive removable and portable diskettes. By 
for the PC/XT (black). zs - 
45304 - $99 380KB half-height floppy drive  720KB hatf-height 
for the AT (grey). 3.5" floppy drive (grey). ° 
380KB Teac® floppy drive for 45305 - $109 45204 - $115 - a 
the PC/XT (black). a 
45301 - $109 3€0KB Teac floppy drive for EE ) 
the AT (grey). ' — . 
720KB half-height 3.5" floppy 45303 - $109 = a 


drive for the PC/XT (black). 
45205 - $108 









as 


>. 





oe 
vind 


45305 


1.2MB floppy 
drive for the AT (grey). 
45352 - $109 


= a a eu per _ 


1.2MB Teac floppy drive for the AT 
(grey). 45357 - $119 





1.44MB Panasonic® haif-height floppy drive (grey). 
45220 - $135 


Personal System/2™ - compatible external drive installs as 
drive B and permits transfer from 360KB to 720KB format. 62554 - $269 








DRIVES * TOOLS 


PC/XT-compatible hard drives are easy on the wallet. 


Hard drive kits for PC/XT compatibles include: 
drive, cables, mounting hardware, controller card, complete manual, 
and free PC-FullBak® disk backup software. 





MiniScribe 20MB haif-height 
hard drive for the PC/XT with 
an access time of 65ms. 
47001 - $279 

Seagate 20MB half-height 
hard drive for the PC/XT with 
an access time of 65ms. 
47002 - $289 

MiniScribe 30MB half-height 
hard drive for the PC/XT with 
an access time of 65ms. 
47100 - $339 


- 


[ i 
The FlashCard-20 and 
FlashCard-30 were 
PC Magazine Editor's 
Choice. February 20, 
1987, 


FlashCard-49, 49MB Seagate, 28ms. 
FlashCard-30™, 30MB MiniScribe, 65ms. 


Seagate 30MB haif-height 
hard drive for the PC/XT with 
an access time of 65ms. 
47101 - $310 

MiniScribe 40MB haif-height 
hard drive for the PC/XT with 
an access time of 6tms. 
47206 - $379 

MiniScribe 60MB half-height 
hard drive for the PC/XT with 
an access time of 61ms. Has 
RLL encoding, 4:1 interleave, 


Ta) 


47208 - $539 
47104 - $339 


FlashCard-20™, 20MB MiniScribe, 65ms. 47005 - $319 


Computer service kits 
are handy versatile kits 
that keep all the neces- 
sary tools for maintaining 
your computer right at 


your fingertips. 











THT 


and 7.5MBit per 
second data 
transfer rate. 
RLL controller 
card included. 
47250 - $419 
20MB 3.5" half-height hard 
drive kit suitable for Compaq® 
portables. 47000 - $299 





STRIKE it rich 
with the 
FlashCard-49!™ 


Uncover the 
FlashCard-49; you'll 

» discover a mother lode of 
high-capacity, high- 
speed mass storage 
mounted on a bracket 
with controller for quick, 
trouble-free installation. 


Free PC-FullBak softwerewith 
every hard drive purchase — 

exclusively from CompuAdd, 

1-800-627-1967 
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Basic Tool Kit includes chip 


inserter, extractor, 3-claw hold- 
er, tweezers, four screwdrivers, 
four nutdrivers, and torque 


screwdriver In a vinyl case. 
41131 - $9.95 (Reg. $14) 
Soldering Tool Kit includes 
chip inserter, extractor, anti- 


static wrist strap, coiled ground 
cord, soldering iron, desolder- 


ing tool, solder tools, pliers, 
and clippers in a vinyl case. 
41132 - $35 

Advanced Tool Kit includes 
chip inserter, chip and square 
chip extractors, anti-static wrist 
strap, multiple screwdriver with 
six extensions, two nutdrivers, 
and two torque screwdrivers in 
avinyl case. 41133 - $39 


Troubleshooting Tool Kit 
includes chip inserter, chip and 
square chip extractors, anti- 
static wrist strap, multiple 
screwdriver with six extensions, 
two nuidrivers, two torque 
screwdrivers, a logic probe, a 
logic pulser, and a 3-piece 
tweezer set in a vinyl case. 
41134 - $89 








VIDEO 


Video combos 







——— 
Flatscreen Enhanced Graphics 
Monographics Combo Color Graphics Adapter Adapter (EGA) Combo 
Includes Samsung 12” flat (CGA) Combo Includes a 14" industry- 


screen monitor with tilt and 
swivel base, and monograph- 


standard tube with 13" 
diagonal EGA monitor and 


Includes 12” color monitor and 
color card. 51701 - $289 








ics video card. 51700 - $139 EGA-350 card. 
51702 - $489 
Monochrome Color EA ———— 
Amber and black-and-white — IBM-compatible color monitor FGA... the standard 
i with 12” screen. i ' 
perfect start-up video 51100 - $239 for high-resolution 
for comfortable Samsung™ 12° monitor, it » color. 
viewing and low screen amber monochrome IBM-compatible 14" EGA 
price. with high-contrast, non-glara monitor offers the best valua in 
screen, high resolution, 80 or an enhanced color monitor. Its 


Samsung 12" monitor, curved 
screen amber monochrome 
monitor. 51000 - $89 





51000 
Amdek® 410W monitor, black 
and whita display with 12" flat 
screen. 51006 - $159 


pe 
\ 
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40 character display, and tilt/ 
swivel base. 
51001 - $05 


Hercules™ Monochrome 
Graphics Card Plus, mono- 
chroma display with high- 
resolution graphics (up to 
720x348) and text display. 
Includes parallel port. 
48350 - $179 





48350 


Monographics card is a high- 
resolution monochroma 
graphics (up to 720x348) card. 
includes paraliel port. 

48301 - $53 





48301 


COMPHADD 





$1101 


Princeton® HX-12+ color 
monitor with .28mm dot pitch, 
77x200 line resolution, and 
18MHz bandwidth, 

$1101 - $349 


Hercules Color Graphics card 
has color graphics and printer 
port for Ihe AT/PC on a space- 
saving half-siza card. 

48351 - $149 


Color graphics card is a high- 
resolution color graphics 
adapter that operates in both 
color and composite mode. 
Includes a parallel port. 
48302 - $53 





industry standard 14" tube with 
13" (diagonal) screen offers 
31mm dot pitch and high 
resolution. 

51201 - $349 


NEC Multisync® It adjusts to 
any horizontal synchronization 
frequency between 15.5KHz 
and 31.7KHz. tsupports TTL 
and analog inputs and resolu- 
tions of up to 800x675. The 14° 
display has a 30MHz band- 
width and .31mm dot pitch. 
51202 - $679 


Video-7 Vega Deluxe™ EGA 
card supports EGA, CGA, and 
Monographics displays. 
Capable of high resolution up 
to 640x380 (752x410 with NEC 
MultiSync ft or other compat- 
ible monitors). 

48376 











VIDEO 


Upgrade your system with our quality video combos in monographics, 
color, or enhanced graphics. 











Ultimate EGA Combo VGA Combo Zenith VGA Combo 
Includes the NEC Multisyne Il Includes 14" analog color Includes Zenith 14” analog flat- 
monitor and a Video-7 Vega monitor and a Standard Brand screen color monitor with tit 
Deluxe EGA card. VGA card. and swivel basa and a Paradise 
51703 - $869 51704 - $689 VGA card. 
51705 - $969 
VGA 
Hea rae oe Na Enhance youre xist- Zenith 14° Color VGA flat Color VGA 14° analog monitor 
“com card wi 5 F screen monitor with tilt and displays a spectrum of colors 
256KB display memory, and ing system with any swivel basa provides sharp, as infinite as your imagination. 
16/84 color. The EGA-480 ofthese fine VGA clear images and high resolu- The 14" display has a .28mm 
automatically configures itself : tions of up to 720x348. Displays dot pitch and 31.5KHz 
to a resolution of 640x350 or + MONitors and cards at graphics modes at 31.5KHz horizontal scan frequency. 
640x480, depending on your horizontal scan frequency, with 51/076 - $515 
monitor. 48304 - $199 for spectacular color 25MHz bandwidth and .31mm 
and clarity. dot pitch. Uses flat tension 
EGA-350 card is IBM-EGA mask technology for remark- Standard Brand VGA card 


compatible 256KB display 
memory, with high-resolution 
(640x350) graphics mode. 
Displays 64 colors, 16 at a 
time. tt supports EGA, CGA, 
and monochrome displays. 
48303 - $159 





48303 


Standard Brand EGA-480 
card is an IBM/EGA-compat- 
ible card with 256KB display 
memory, 16/64 color capabil- 
ity, and auto-configuration. 
48306 - $179 


CompuAdd - the third 


fastest growing privately held 


company in America. 
Inc Magazme, Dec. 1987 
1-800-627-1967 








51075 


able chroma, intensity, and 
hua. 51075 - $759 


48330 





enhances your moniter with 
high-resolution (800x600) 
graphics, 16/256K color capa- 
bility, and IBM VGA, CGA, and 
Hercules Monochroma 
graphics. 

48331 - $220 


Paradise VGA Plus™ card 
provides increased perform- 
ance for your IBM VGA and 
PS/2 compatibles, attains 
high-resolution (800x600) 
graphics, displays 256K colors, 
16 at a tima, and supports IBM 
VGA, CGA, and Harcules™ 
Monochrome Graphics. 

48330 - $269 


Video-7@ Vega VGA card, 
compatible with all axisting 
IBM graphicfaxt standards, 
has resolutions of 640x480 and 
800x600 with 16/64 color 
capability. Used with an analog 
monitor, it has 640x480 
resolution with 16/262,144 
color capability or 320x200 
with 256/262,144. Supports 
popular softwara packages. 
48377 - $209 































Options 


Second Serial Port Option for the AT I/O, XT I/O, or AT MFC cards. 48900 - $15 
AST Advantage! Game Port Option for the AST Advantage! 48951 - $35 
AT-MFC Memory Piggyback with OKB is expandable to 1.5MB RAM. 48901 - $25 
AST Advantage! Serial Port Option for tha AST Advantage! 48950 - $35 


Memory cards 








Multifunction cards 


Multifunction cards provide a variety of 
options including additional random-access 

memory (RAM), ports, and real-time 
clock/calendars, to increase your system's 
speed and flexibility. 


384KB Multifunction card for your PC/XT with 

384KB RAM, parallel port, serial port, game port, 

clock/calendar with battery backup, and utility 
software. 48710 - $199 


AT-Multifunction card with OKB is expand- 
able to 1.5MB and supports either 64KB 
or 256KB chips. Includes serial and 
parallel ports, 48701 - $110 


AST Advantage!™ for ATs with 128KB 
RAM (expandable to 1.5MB). Includes 
serial and parallel ports. 

48752 - $226 


AST SixPakPlus® for PCs with 384KB 
RAM, serial port, parallel port, clock/ 

calendar with battery backup, and util- 
ity softwara. 48760 - $259 








Extra memory allows you to run more power- 
ful applications and may increase the 
operational speed of a program. 


Mem-576 short card for tha PC/XT supports either 64KB or 256KB 
chips. It comes with OKB and is expandable up to 192, 384, or 
576KB, 48100 - $35 


XT EMS Card (Expansion-Memory-Specification) for the PC/XT, 
with OKB expands to 2MB and is compatible with the Lotus/Initel/ 
Microsoft specification. Includes virtual RAM disk and print- 
spooler softwara. 48101 - $99 


EMS Card for the AT is compatible with the Lotus/ntal/Microsoft 
specification end has OKB expandable to 2MB. Includes virtuat 
RAM disk and print-spooler software. 48102 - $119 











Input/output 
cards 

Add a Serial or 
parallel port to your 
system with an 
economical I/O 
card. 






VO Card for AT compatibles with serial port and parallel port. 
48000 - $59 

VO Card for PC compatibles with serial port, parallel port, game 
port, and clock/calendar with battary backup. 

48001 - $65 
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Accelerators 





Increase your PC's 

processing speed to 
turbo speeds (higher 
than 4.77MHz) with an accelerator card. 


Charge Card 286™ makes your PC/XT run 6.6 times faster. 
48602 - $259 








Orchid TinyTurbo 286™ boerd gives your PC/XT the power of an 
AT. 48601 - $279 







Math coprocessors 
Math coprocessors speed up 
your calculations. 











8087-3 Math coprocessor 
(5MHz). 













50200 - $129 

8087-2 Math coprocessor 0287-10 Math coprocessor 
(6MHz). (tO0MHz). 

50201 - $159 50252 - $329 

80287-6 Math coprocessor 80387-16 Math coprocessor 
(6MHz). (16MHz). 

50250 - $199 50275 - $525 

80287-6 Math coprocessor 80387-20 Math coprocessor 
(8MHz). (20MHz). 

50251 - $269 50277 - ST79 
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PRODUCT 
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processing) 
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Acount Number 
Bank Name on Card 
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| PHONE ORDERS 
Fi) out the order form te plan your 
purchases, then calt the number below 
| between 8 am. - 9 p.m. Monday-Friday or 
9 a.m. -5 p.m. Saturday, CST. 


MAIL4IN ORDERS 
| Complete the order form and mail it to 
| CompuAdd, P.O. Box 200777, Austin, 

Texas 78720-0777. Be suro to include 
your name, address and mothad of 
payment. COD orders ($50 minimum) 
must be paid for with a money order or 
cash. 


PURCHASE ORDERS 


We accept purchase orders on s Net 
Terms basis with approved credit and 
minimum Initial purchases of $500. When 
filling oul your purchase order, be sure to 


Outside the United States 
1-512-258-5575 


i 
4 
i 
i 
i 


( American Express 
(MasterCard 1 Money Order 


FOR PROMPT 
PROCESSING 
of your order, please 
enter your key code 


number from back cover 


of catalog. 


(Personal Check (allow 10 days for 


# 


SHIPPING INFORMATION 
Please add 2% of your order to cover 
shipping and handling costs (minimum 
$2). For FPCVAPO addresses add 5% 
{minimum $5). Alaska, Hawaii, and those 
rosidents outside the U.S., cail for details. 
Next-day or second-iay UPS Is siso 
svailable - call for details snd prices. 
Check your order carefully. Claims for 
incomplete orders must be submitied 
within ten days. If there Is s question 
about your onder, contact us exrneclatety: 
Jt your order has been 
transit, contact the nearest UPS. ‘office 
within ten days snd ile a clalm. Keop the 
origina! shipping carton for UPS’ 
inspection. The carrier Is responsible for 
damage incurred during shipment. 


WARRANTY INFORMATION 

CompuAdd provides a limited one-year 
warranty on moet of the products it sells. 
For specific warranty Information, ploasa 
ask our sales people or writs to the 
address above, 


PAGE 
NUMBER DESCRIPTION SUBTOTAL 


eed 
a 





SALES TAX (Texas Residents Add 8% 


Sales Tax). 





SHIPPING - Please add 2% of your order 


to cover shipping and handling costs 


(minimum $2). For FPO/APO addresses 
add 5% ($5 minimum). 

Alaska and Hawaii residents and those 
outside the U.S., call for details. 


paar ce 


CUSTOMER SUPPORT 

dd backs every purchase with 
8 full year of technical sssistance. Just 
call 1-800-999-2901 between 8 a.m. - 
7 p.m. Monday-Friday CST, and one of 
our customer support staff witl be happy 
to help you. 


RETUANS 

CompuAdd offers a 30-day money- 
beck guarantee on hardware products 
(software is non-refundable). Wa will 
refund the purchase price of the product 
(Does not include shipping snd 
handling). All tems must be shipped 
insurance and freight prepaid, and ac- 
companied by 8 rotum merchsndiss su- 
thorization (RMA) number. All items must 
be in original, like-new condition, 
including sil packsging material and 
documentation. Ws wiil not accept 
retums sent COD, 


FOR FAST DELIVERY, CALL: 
INSIDE THE UNITED STATES 


1-800-627-1967 





I CompuAdd 


|Z Code 
a ce ee 


| 
| 
|e. | 
| 
| 


Corporate Accounts 
1-800-456-3116 














Copyholders “ 
Copy holder with stand, 
9.5x11". 41650 - $0 

Copy holder with adjustable 
arm, 9.5x11". 

41651 - $0 (reg. $14) 
Copy holder with stand, 
19x12". 41653 - $19 
Copy holder with adjustable 
arm, 19x12". 41854 - $25 
Copy holder with stand, 
9.5x11". 41655 - $12 





SEE 





Monitor stands 

12" Tilt/swivel monitor stand. 
11" x 10". 41565 - $15 

14° Tilt/swivel monitor stand. 
14° x 12.75". 41566 - $19 


System stands 


Plastic vertical system stand. 
41555 - $15 

















Teak turntable monitor base 


13.25". 41567 - $29 
Teak disk file for 50, 5.25" 
diskettes. 41611 - $25 
Teak disk file for 45, 3.5" 
diskettes. 

41600 - $19 


37550 - $6.50 
37551 - $6.50 


Fiber tip pens 
4 colors, 3mm. 
37500 - $6.50 
4 colors, .7mm. 
37501 - $6.50 
6 colors, 3mm. 
\ 37510 - $6.50 
| ae 6 colors, .7mm. 
Transparency Kit for HP plotter, includes 37511 - $6.50 
film and pens. 37600 - $64 
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provides easy viewing. 15.75" x 


Hewlett-Packard accessories 


Transparency pens Plotter paper 
Five colors, .3mm. 


Five colors, 6mm. 


rele Ses 


Floppy 

storage 

Cases for 5.25" floppies. 
Holds 10. 41576 - $3 
Holds 6. 41577 - $2 
Case for 3.5" flopples. 
Holds 10. 41575 - $3 


Portable carry-case with 
handle for 5.25" floppies. 
Holds 120, with lock. 
41617 - $29 


File boxes for 5.25" floppies. 
Holds 50, without lock. 
41610 - $8 

Holds 100, with lock. 

41615 - $8 

Holds 120, with lock. 

41818 - 38 

File boxes for 3.5" floppies. 
Holds 40, without lock. 
41598 - $7 

Hoids 80, with lock. 

41599 - $10 


Teak office accessories— Personalizeyour Blank floppies 
office with these handsome Packed in boxes of 10. _ 


accessories. 


5.25" Floppies 
360KB DS/DD. 
57000 - $4.99 (Reg. $7) 
360KB Maxelk® DS/DD. 
57004 - $9 
360KB Verbatim® DS/ODD. 
57002 - $10 
y | 1.2MB DS/HD. 
a 57200 - $10.99 (Reg. $12) 
1.2MB Maxell DS/HD. 
57202 - $18 
1.2MB Verbatim DS/HD. 
57201 - $17 


3.5" Flopples 

720KB Sony® DS/DD. 
57401 - $19 

41567 1.44MB Sony DS/HD. 
57440 - $55 


, 
y 








Size A, 50 sheets. 35500 - $5 
Size B, 50 sheets. 35501 - $O 


PaintJet paper 
35510 - $15.50 


Transparency film for the 
ColorPro Plotter 

Size A film. 37605 - $45 
Size B film. 37606 - $45 
PalntJet film. 37607 - $55 


Hewlett-Packard offers a variety of soft fonts and font cartridges 
that enhance your printed documents. Call CompuAdd for more 
information. 1-600-627-1967 
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| A232 
3 NULL MODEM 
Electronic = 
supplies ' 
Printer i oe : 3) iy 
Computer 40002 ees 
40035 
Switchbox 
Switchbox 
Computers Gender changers 
aD a> a> «== Printers | Connect cables with the 
same type of connector 
ends. 
Null modems Converters Jumper boxes Male to male (DB25). 
insti 40020 - $2.99 (Reg. $8) 
Ae modems are a. for For ee Jumper boxes custom rs = (B25). 
in- ine connection of like between different design in-line adapters 40021 - $6 
devices. interlaces, use a for non-standard ports. 
Male to mate. 40035 - $5 converter. Male to female, 40000-$¢ Testers 
Male to female. 40036 - $5 DBOF to DB25M. 39402- $9 Male to male. 40001 - $6 Mini-Tester (M-F) tests for 
Female to female. 40037- $5 Parallel to serial. 39401 - $45 Female to female. 39999 - $7 _ faulty RS-232 interfaces. 
Serial to parallel. 39400 - $45 40002 - $2 
Manual switch Automatic switch 
boxes { boxes | = 
Multiple users can share — These devices automati- 
peripherals or a single é: cally queue print jobs. ar 
user can use many peri- e Available with DB25F as 
pherals with the flip of a — connectors. Numbers in | a — 
switch. Numbers in ame parentheses reflect a: — 
parentheses reflect scutes " " computers/peripherals. 
computers/peripherals. _ wa | 
25-Pin (serial or parallel): 7 » 
39506 X switch box (2/2). $35 Also available with 38952 Serial auto switch box (4/1). $75 
39500 AB switch box (2/1). $10 (Reg. $25) Centronics 36-pin 38953 Serial auto switch box (8/1). $99 
39502 ABC switch box (3/1). $30 connectors. 38950 Parallel auto switch box (4/1). $80 
39504 ABCD switch box (4/1). $33 38951 Parallel auto switch box (8/1). $99 
be 40504 
Buffers 4 Surge suppressors 
| Increase productiv- | @ Surges of power can cause serious damage 
i ae 
| ity by printing and @ to your computer and 
computing at the @ °28e valuable data. pane it dae 
5 light and noise 
same time. All . filter and EMI-RFI filtra- 
buffers connect ‘sie RS-232 (M-F) surge protector tion. 40505 - $20 
| with NICS for serial ports. 40005 - $6 Curtis Emerald®, 6 
erste @ 6-outfet basic surge protector outlets, 6' cable, circuit 
on A . , ) with circuit breaker. breaker, and warranty. 
jee, | Numbers in paren- 40502 - $12 40529 - $37 
. ——— theses indicate WER c-outiet full surge protector Curtis Ruby, 6 
38900 64KB buffer (1/1). $80 computers/ Rake wileitge mscalonignty = OUNets Eat. 
38901 64KB buffer (2/1). $09 peripherals > 40503 - $15 tered, 6’ cable, circuit 
: 6-outfet full surge protector breaker, and warranty. 
> © with light and noise fitter. 40530 - $55 
40504 - $18 Curtis Ruby Plus®, 
4 noise ner a - - protection, 
she il tration. 40506 - $16 40531 - S65 


——- —" 


———_— <a a_i 15 | 








PRINTERS 


Dot-matrix printers 


Epson® 

Model LX-800 provides draft 
(180cps) or near letter quality 
printing (30cps), mutiple type 
styles, Epson Character 
Graphics set, and dot-graphics 
capability. Automatic single 
sheet load and pull tractor 
feed. Parallel interface. (80 
columns). 56307 - $205 
The FX series 9-pin, dot-matrix 
printers. Prints 264cps in draft 
mode and 54cps in near letter 
quality. Automatic sheet load 
and friction/pull tractor feed. 
Parallel interface. 

Model FX-850 (80 columns). 
56312 - $375 

Model FX-1050 (136 columns). 
56313 ~ $549 

The EX-800 Prints 300cps in 
draft mode and 60cps in near 
letter quality mode. Automatic 
sheet load and bidirectional 
push tractor feed. Parallel/ 
serial interface. (80 columns). 
56320 - $476 





Panasonic® 





The LQ series features ¢ 24- 
pin print head that produces 
letter quality printing. The LQ- 
500 printer prints 180cps in 
draft mode and 60cps in letter 
quality mode. The LQ-2500 
printer prints 324cps in draft 
mode and 108cps in letter 
quality mode. Both include en 
8KB buffer, pull tractor feed, 
and a Centronics®-compat- 
ible, 8-bit parallel interface. The 
LQ-850 end LQ-1050 printers 
print 264cps in draft mode and 
88cps in letter quality mode. 
Each includes 64KB buffer, 
push tractor feed, and serial 
and parellel interfaces. 

Model LQ-500 (80 columns). 
$6335 - $365 

Model LQ-850 (80 columns). 
56334 - $576 

Model LQ-1050 (132 columns). 
56333 - $699 

Model LQ-2500 (132 columns). 
58331 - $923 


Editor's;— 


Choice 
Nov. 10, 1987. 


Model 1080I is a 10" printer operating at 120cps in draft mode 
and 24cpe in near letter quality mode. It features proportional 


spacing, print mode selector, and 


high-resolution graphics. 


Adjustable rear tractor feed end friction feed. Parellel interface. 


(80 columns). 56370 - $179 


Mode! 10911 prints at 160cps in draft mode and 32cps in near 
letter quality. This 10" printer, offers all the features of the 1080i 
with increased speed. Adjustable reer tractor feed and friction 


feed. Parallel interface. (80 columns). 


56371 - $219 


Mode! 10923 prints at 240cps in dreft mode and 48cps in near 
letter quality mode with proportional spacing, high-resolution, 
dot-addressable graphics, and downloadable characters. 






Okidata® 
The Microline® 190 serles 
uses either an adjustable pin 
feed (192 Plus) or adjustable 
tractor feed (193 Plus). Prints 
up to 200cps in draft mode and 
40cps in near letter quality 
mode. Parallel interface. 

192 Plus (80 columns). 

56350 - $329 

193 Plus (132 columns). 
56351 - $479 

The Microline 292/293 series 
teproduces graphics, Spread- 
sheets, and text files using a 
dual 9-pin print head and a 
special Lotus®-compatible 
















The wide-carriage Microline 


56350 | 


driver. They print 240cps in 
draft mode and 100cps in near 
letter quelity mode. Parallel 
interface kit included. 

292e Microline (80 columns). 
$6356 - $459 

293e Microline (132 columns). 
56357 - $599 








294 is faster and more versatile 
than many other comparably 
priced printers. Prints in draft 
mode at 400cps and near letter 
quality at 100cps. Its pinless 
platen and forms tractor feed 
handies sheets up to 16" wide. 
Parallel port. (132 columns). 
56358 - $849 


Adjustable push tractor feed and friction feed. Parallel interface. 
(80 columns). 56372 - $349 

Model 1592 is a high performance printer that prints at 180cps in 
draft mode and 38cps in near letter quality mode. Adjusteble rear 
tractor feed and friction feed. Parallel interface. (132 columns). 
56373 - $449 

Model 1595 prints at 240cps in draft mode and 51cps in near letter quality mode. Adjustable rear tractor feed and friction feed. Parallel 
and serial interface. (132 columns). 56374 - $479 
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PRINTER SUPPLIES * MODEMS 


Printer 
stands 


Organize printer 
paper and create 
more workspace 

with a durable printer 
stand. 


Roll 'N' Fold stand for 80- 
column printer keeps paper 
neat and out of the way. Fits 
Printers up to 16" x 15”. 
38755 - $29 





For Panasonic models 
1080i, 1091i, 1092i, 1592, 1595. — 
37976 - $12 - , 
For Star model 

NX-1000. 38066 - $6 


Tractor feeds 


For Okidata models 
192. 37850 - S49 
2920. 37851 - $46 
For Panasonic Model 
1595. 37875 - $109 


Printer ribbons 


For Epson models 
FX-1050. 37902 - $6 
FX-850/LX-800. 37001 - $6 
EX-800. 37930 - $12 


LQ-850. 37915 - $8 
LQ-1050. 37916 - $10 
For Okidata models 
192/193. 37955 - $10 
2026. 37956 - $10 
293/294. 37957 - $13 


38796 


Printer muffler for 80-column 
printer (19" x 18" x 6"). 
38795 - S48 











Modems 



























Modems allow your 
computer to communi- 
cate with other 
computers over 
telephone lines. 
The greater the baud 
rate, the more quickly 
your data is transmitted. 


Internal modems 

1200 baud 1/2 card internal 
modem with software. 
49500 - $69 

2400 beud internal modem 
with software. 

49553 - $139 

Everex Evercom ™ 1200 baud 
1/2 cerd internal modem with 
software. 

49502 - $99 

Everex Evercom 2400 baud 1/2 
card intemal modem with software. 
49551 - $149 

Everex Evercom Il 24™ 2400 
baud intemal modem designed for 
the Micro Channel™ erchitecture of 
the Personal System/2™. Includes 
49554 - $179 





Roll 'N' Fold stand for 132- 
column printer. 20.875" x 15. 
38756 - $35 

Universal printer stand is 
made of heavy duty plastic and 
holds eny size printer (without 
tray). (12" -> 19.75") x 12". 
38760 - SO 

Multifunction printer stand for 
80-column printer with under- 
printer drawer (plastic). 
38765 - $19 

No Frills plastic stand for 80- 
column printer. 12.75" x 11.75" 
x 5.5". 38748 - $12 

No Frills metal stand for 132- 
column printer 21.25" x 13” x 
5.5" (drawer is 14.875" wide). 
38749 - $26 


Printer mufflers 


Kensington® mufflers 


control noise 
making your printer 
amore pleasant 
co-worker. 


Printer muffter for 132-column 
printer (26" x 16.25" x 8.5"). 
38796 - $62 


Hayes Smertmodem™ 1200B 
1200 baud 1/2 card internal 
modem with Smartcom Il 
software. 

49526 - $299 

Hayes 2400B 2400 baud 
internal: modem. 

49552 - $449 

Zenith 1200 baud internal 
modem. 

162805 - $209 

Zenjth 2400 baud internal 
odem for Zenith 181 and 


External modems 
External modems require 
a serial port and cable. 


1200 baud external modem. 
49525 - $69 
2400 baud external 
modem. 
49557 - $159 

Everex 2400 baud external 
modem. 
49575 - $229 
Hayes Smartmodem 1200 
baud external modem. 
49501 - $319 
Hayes 2400 baud external 
modem. 
49576 - $469 
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KEYBOARDS * MOUSE e COVERS e« CLEANERS 


Pointing devices [> a 





Keyboards — Your choice with any 
Standard Brand computer purchase. 















AT-Styte 5060 keyboard has 84 keys and enlarged ENTER and 
SHIFT keys for easy operation. 55100 - $69 

Enhanced 101-key keyboard for AT or PC/XT compatibles with 
101 keys including 12 function keys. 55150 - $60 

5151 keyboard for the IBM AT, PC/XT, and compatibles. includes 
separate numeric and cursor key pads, 55135 - $69 





Keyboard drawers 


Undercarriage keyboard 
drawer attaches easily under 
desktop or shelf. inside 
dimensions are 22.4” x 10,1" x 
3.6". 41753 - $25 


Keyboard drawer for out-of- 
the-way storege under CPU or 
monitor. 41750 - $35 


Cleaners — Clean up your computer's act. A clean 
system means better protection and performance. 


Head cleaning kit for 5.25" 
disk drive. 

41001 - $0.39 (Reg. $12) 
Head cleaning kit for 3.5" disk 
drive. 41000 - $15 
Compuduster, compressed 
gas and valve assembly for 
cleaning. 41010 - $24 

Mini Vacuum helps remove the 
dust that accumulates on your 
keyboard. 41025 - $9 
Screen cleaning kit. 


Microcomputer cleaning kit 
for complete cleaning 
including 5.25" floppy drives 
and screen. 41015 - $25 


41020 - $16 Data-Vac® is ¢ lightweight 
Standard Brand cleaning kit. barn gd ol oad 
Includes keyboar , and equi a xi 

5.25" drive on Seren 2n"" hose, @ shoulder strap, and 
41016 - $16 three attachments for intricate 


cleaning of your system. 
Five vacuum bags 
included. 
41026 - $49 


Ga. 


~, / Data-Vac Replace- 
~. je A ment Bags (5). 
Noor 41026 41035 - $4.99 


The Mouse 


=* 


Essential for desktop publishing, the mouse 
can also be used in many programs for a 


cursor movement. 


Loglitech® HIREZ mouse 
provides 320 dots per inch. This 
three-buttoned mouse uses 
62% less desk space. Bus 
interface. 55048 - $109 
Logitech serial mouse is a pro- 
grammable mouse with three 
buttons. Includes software and 
manual. PC Magazine 
Editor's Choice 

(Jan. 27, 1987). 

Serial port interface 
required. Editor's 
55050 - S79 Choice 
Logitech bus mouse 

is @ three-button opticel mouse 
that offers high resolution (200 
dpi) and maximum compatibil- 
ity with most software. Includes 
bus interface card. 

55049 - $89 

Microsoft® bus mouse is o 
mechanical mouse with bus 
interface. 55051 - $119 





Standard Brand™ mouse is a 
three button optical/mechani- 
cal mouse that features Dr. 
HALO III paint software for 
presentation-quality graphics. 
Supports MGA, CGA, EGA, 
and VGA. 55052 - $55 


@ 


Joysticks 


Standard Brand joystick. 
55000 - $19.95 
Mach Ill joystick. 55001 - $35 





eS Protect your computer when itis not in 


Disk drive cover for PC/XT. 
Black rigid plastic. 12.25” x 
3.625". 

41695 - $5 

Disk drive cover tor AT. Tan 
rigid plastic, 6" x 4.75". 
41696 - $5 


CompuAdd - your single supplier for computers, peripherals, 
software, and office products! 


use with these attractive 
and handy covers. 


Dust cover for PC/XT. Clear 
plastic. 37” x 18". 
41775 - $3.49 (Reg. $6) 


Dust cover tor AT. Clear plastic. 
37" x 18". 
41778 - $3.49 (Reg. $6) 


Keyboard cover for PC/XT or 
AT. Rigid smoke-tinted plastic. 
16.5" x 4.75" x .75” (inside di- 
mensions). 

41725 ~ $3.99 (Reg. $6) 


Keyboard cover for 5151 or 
enhanced 101-key keyboard. 
Rigid smoke-tinted plastic. 
18" x 5.875" x .75" (inside di- 
mensions). 

41726 - $3.99 (Reg. $6) 





1-800-627-1967 





Cables — CompuAdd offers a complete line of parallel, serial, and extension cables for your computer. 
Call 1-800-627-1967 for one of our helpful representatives. 




















Word processing 
Gra-matik Il™ by Raference 
Softwere polishes your docu- 
ments while it Improves your 
writing skills. (128KB RAM/MS- 
DOS 2.0). 60033 - $45 QD 


PFS: Professionel Write by 
Software Publishing Is perfect 
for the professional who wants 
polished reports in minutes. 
(320KB RAM/MS-DOS 2.0 or 


Graphics 
AutoDimansioning™ py 
Genenc Software, the productiv- 
ity module for use with Genenc 
CADD, helps you with dimen- 
sioning. (884KB RAM/MS-DOS 


2.0). 59630 - $28O[*] + 


FormTool by Bloc Development 
Corporation ends typesetting 
costs for new and revised forms 
by creating custom forms. 
(256KB RAM). 59831 - $54 


OD 


{ ) RAM/DOS. required. 





(1 35 floppies availabic. 





oO Supports MGA. 
TE 35 floppies inctuded.  [e] Suppats CGA. 
* Suppots EGA. 


384KB RAMMS-DOS 3.2). 
60020 - $tts BBD 


WordPertect® by WordPerfect 
Corporaticn oflers ycu a power- 
ful wore processor. (2S56KB 
RAM/MS-DOS 2.0). 

60615 - $219 

(5° 60916 - $2i9)(D 


Generic GADD™ by Generic 
Sokware assists you with 
techilsal ane design dratiag 
erges wit, teat files. (884K 
RAMIMS-DCS 2.0). 


3025 - $80 DI] ae D 


PG Paint Plus by Mous 
Systems easily merges graphs 
from other programs to 
enhence presentat.ons. (256KB 
RAM/MS-DOS). 52300 - $53 





Pa] suppos vas. 
Ares 


¥ 


fe! oot, 










Desktop publishing 
Certficata Maker™ by 
Spnngbcard lets you choose 
from over 200 styles and 24 
berders to create e veriety of 
certificates. (256KB RAM/MS- 
DOS 2.1). 61040 - $21[e] 


PFS: First Publisher by Soft- 
ware Publishing makes desktop 
publishing affordeble. (512KB 
RAM/MS-DOS 2.0). 


59416 - SB OL] ¥& 


PFS: First Publishar Art 
Gallery by Software Publishing 
adds a collection of populer clip 
ert to your PFS: First Publisher. 
59417 - $75 


FONTASY® by Prosoft feetures 
graphics, 28 type styles, propor- 
tional spacing, and reversal 
capability. (612KB RAM for 9-pin 
printars (640KB RAM for 24-pin 
printers) end MS-DOS 2.0)). 


| 59420 - $35 


NewsMaster H™ by Unison 


| World comtines fext end 





zaprics for results. (6t2KB 
RAM‘4S-DGS 2.1). 


59427 - $50 Ole] x& 


Tha Newsroom® by Spring- 
board makes you editor-in-chief. 
With five type styles, autometic 
text layout, graphics, clip-art, end 
mcdem support. (256KB RAM/ 
ae 2.0-3.0). 59425 - $35 


Tha Newsroom Pro™ py 
Spnngboard includes more 
graphics, text/grephics manipule- 
tions — more everything! (512KB 
RAM/MS-DOS_ 2.0). 

59426 - $42[e](D 


PrintMaster Pius™ by Unison 
World creates custom fillers, 
bannars, calendars, end 
Stationary. @56KB RAM/MS- 
DOS 2.0). 61015 - $30 








Tha Print Shop® by Broder- 
bund effectively catches your 
audience's attention with eye- 
cetching meteriel. The Print Shop 
helps you enlivan your printed 
word wifh riveting design end 
graphics. In just minutes, you cen 
have professlonalooking results 
— everything from banners to 
bulletins. Your work will never 
look boring egein - not with 12 
type fonts, 16 border designs, 
20 background pattems, end 120 
graphics from which to choose! 
(i28KB RAM/MS-DOS 2.0). 
61050 - $32 (Rag. $38) 


The Print Shop Gompan- 
lon™ by Broderbund gives your 
Pnnt Shop progrem e flexible clip 
art collection. (t28KB RAM/MS- 
DOS 2.0-3.0). 59806 - $28 





PrintPower™ by HI Tech 
Expressions is the quick end easy 
way to express yourself. Create 
customized signs or stetionery 
with the six type feces end 40 
borders. Should words fail, 
choose from 60 high-resolution 
graphics to get your poinf across! 
(256KB RAM). 

59407 - $7.49 (reg. $8)(e] 
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Detabasa managemant 
dBASE 1 PLUS™ by 
Ashton-Tate Includes fully- 
relational database, bullt-in 
networking system, and 
management system. (256KB 
RAM/MS-DOS 2.0). 

60600 - $409 


Q&A™ by Symantec gves you 
a powerful detabase that is easy 
to set up, e report generetor 
that offers edvenced options, 
and a word processor. (512KB 
RAM). 60615 - $199 





Spreadsheets 
Quattro™ by Borland interna- 
tlonal provides increased speed 
for spraadsheat tasks. (384KB 
RAM/MS-DOS_ 2.0). 


60122 - $159[e] pe fl 


Sideways® by Funk Software 
enables you to print large files 

continuously by printing side- 

ways. (64KB RAM). 

58580 - $40 [] 


VP-Plenner® by Paparbeck is @ 
mult-dimensional database that 
creates user-defined spread- 
sheets. (@56KB RAM). 

60130 - $49 


Integreted packagas 
Abtitty™ by Migent features 
word processing, spreadsheet, 
database, graphics, telecommu- 
nication, and audio/visual pres- 
entation applications. (@84KB 
RAM). 60102 - $59 


PFS: First Choice by 
Software Publishing offers 
word processing, spreadsheets, 
business graphics, and 
communicetions. (512KB RAM/ 
MS-DOS 2.0). 60605 - seo 











SOFTWARE 


Microsoft® Works by | 
Microsoft surpasses the 
competition with its sophisti- 
cated applications. (884KB 
RAM/MS-DOS 2.0). 

60614 - $129 

gO] *& 





Languagas 

Microsoft Mecro Assembter 
by Microsoft assists you in 
writing subroutines with an easy- 
to-usa code. (3220KB RAM/MS- 
DOS 2.0 or OS/2 1.0). 

58212 - $100 (] 


Finence 
DAC-Easy™ Accounting by | 
DAC Softwara handles your 
generel ledger, receivables, 
payables functions, invantory, 
ordering, end forecasting tasks. 
(256KB RAM/MS-DOS 2.0). 
60816 - $57O[#] 


Microsoft Quick BASIC by 
Microsoft speeds up the pro- 
gramming process by aliminating 
the lengthy compile step. Tha 
full-screen editor aids In 
debugging. G20KB RAM/MS- 
DOS 2.1). 58235 - $65 


Turbo C® by Borland is aptim- 
ized to whizz through compila- 

tion. Includes a library of axcep- 
tional quality graphics. (384KB 

RAM/MS-DOS 2.0). 

58202 - $63 


DAC-Easy Light™ by DAC 
Softwara installs quickly to 
furnish the non-eccountant with 
@ personal finance packaga. 
(256KB RAM/MS-DOS 2.0). 
60817 - s40O[e] 


Turbo Pescal® by Borland 
powers up your computer with 
the Pescal language. (384KB 
RAM (integrated environment) 
or 256KB RAM (command line)). 
58201 - $62 


Managing Your Money® by 
Meca includes a full complement 
of personal finance applications. 
(256KB RAM/MS-DOS 2.0). 
60800 - $125 


Quicken® by Intuit makes 
personal and business bookkeep- | 
ing a breeza (256KB RAM/MS- 
DOS 2.0). 60801 - $28 


OF] *& 








d é , 
Oo. 
F 9 
Communicetion } ay. — 9 
CompuServe® Subscription Kit 9 : 
offers easy access to electronic a is 
Utilitias 


services end online databases. 

AON Copy tf PC by Central Point 
Software lats you creata backup 

copies of most copy-protected 

software. (256KB RAM). 

58565 - $19 


Crosstalk XVI® by MicroStuf 

has extensive prompts that 

make it en extremely easy 

communications package. 

@6KB RAM). 59000 - $99 Disk Optimizer™ by 
SoftLogic Solutions safely 
reorganizes your disk for 
reduced access time. (128KB 
RAM/MS-DOS 2.0). 

| 58560 - $39 


Security 

Coffee Breek by MPPi keeps 
data secure when you ara away 
from your desk. (9.7KB RAM/ 
MS-DOS), 58595 - $21 








FASTBACK Plus by Sith 
Generation is now even easiar 
and faster backing up your disk. 
(448K8 RAM/MS-DOS 2.1). 
58556 - $95 

(3.5" 58557 - $85) 


GOter™ by Microlytics finds 
where your data is hiding. 
56KB RAM/MS-DOS 2.0). 
58608 - $40 (1D 


Norton Utilities™ Ad- 
venced Edition by Pater 
Norton Computing optimizes 
your disk and performs all those 
practical utilities for which 
Norton is famous. 

58536 - $79 (_] 


PC-FultBak™ 
by Westlaka 
Data quickly 
backs up end 
restores files 
from your 

hard disk to 
Protect your 
crucial data, (t28KB RAM/MS- 
DOS 2.0). 58600 - $49 





PC Toots® Deluxe by Central 
Point Software manages direc- 
tories end recovers deleted files. 
(192KB RAM). 58566 - $40 


PathMinder™ by Westlake 
Data menages your computer's 
directories and files. (256KB 
RAM/MS-DOS  2.0-3.2). 
58598 - $36 





a 


es, 


TOPS For DOS® by TOPS 


links IBM-compatibla computers 
with Apple Macintoshes end 
UNIX computars. (512KB RAM/ 
MS-DOS 3.0). 

58603 - S116 


XTREE™ by Executive 
Systems simplifies tile and 
directory management. (192KB 
RAM/MS-DOS 2.0). 

58575 - $35 D) 
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Games 

Ancient Art of War at Sea™ 
by Broderbund lets you experi- 
enca the edventure of tha high 
seas. (256KB RAM/MS-DOS 
2.0). 61570 - $25QC[e] 


The Bard’s Tale by Electronic 
Arts offers more dungeons, more 
monsters, and more logic 
problema, 3-D. (MS-DOS 2.0). 
61550 - $30[e] yh 


Chuck Yeager’s Advanced 
Flight Trainer™ by Electronic 
Arts pushes the envelopa of 
llight training software, (256KB 
RAM/MS-DOS 2.0). 


61503 - $24 BOL] + 


Defender of the Crown™ by 


Mester Designer haa you restor- | 


ing order to medieval Englend, 
(256KB RAM/MS-DOS 2.0). 
61552 - $23 [e] 


Earl Weaver Baseball by 
Electronic Arts give you all tha 
action between the foul lines. 
(256KB RAM). 61526 - $24 


Falcon by Spectrum HoloByte 
ceptures tha sensetion of piloting 
a F-16A Fighting Felcon. (256KB 
RAM/MS-DOS 2.0 or 384KB 
RAM/MS-DOS_ 3.0). 


61554 - $285 BOP) 


Fifght Simulator by Microsoft 
has chailanging realism and 
graphics thet meke it the aerial 
simuletion standerd! (128KB 
RAM). 61500 - $34 


Gunship™ by MicroProsa 
offers high-speed eerial ection 
while you control en ettack 
helicopter. (256KB RAM). 
61574 - $28 [e] Yr 


3-D Helicopter Simulator™ 
by Sierra employs 16-color, 3-D, 
and 360° scen for incredible 

flight simuletion. (@56KB RAM). 





61502 - s28 BOL] 


= den. = 
Jeopardy!™ by SharaData 
tests your trivie knowledge. 
There are over e 1,000 ques- 
tions to enswer es you rece to 
tha Double Jeopardy! round. 
Remember — be aure to put your 
enswer in the form of e question! 
(256KB RAM/MS-DOS 2.11). 
61542 - $6.50 (Reg. $7)[e] 


Jet by SubLOGIC puts you in 

the cockpit of the technologicelly 
edvenced F-16 or F-18 fighting 
jet. (128KB RAM). 61510 - $31 


King’a Quest™ Il: To Heir 
la Human by Sierra is eo 
graphics-adventura progrem 
with 3-D enimetion. (256KB 
RAM/MS-O0OS). 61523 - $30 


Leisure Sult Larry In the 
Land of the Lounge 
Lizards™ by Sierre takes you 
on e humourous quest lor e good 
time with wild and crazy Larry. 
(256KB RAM). For edults. 


61546 - SB BOL] * 


Mean 18 Golf by Accolede 
provides you with definitive golf 
simulation, (256KB RAM). 
61529 - $24[e] Yr 


Mean 18 Course Disk 
Volume Il by Accolede puts you 
on the greens of famous | 
courses. Requires Meen 18 Golf | 
to play. 61530 - $10 


| Sargon tt® by Hayden 


Softwara allows you to teke back 
moves, chenge sides, end study 
clessic chess problems, (128KB 
RAM). 61528 - $12 





Scenery Disks enhence your 
Jet(1.3) and Flight Simuletor 
(2.0) programs by increasing 
the variety of terrain. 

Scenery Disk: LA, San Fren, 
Las Veges. 61512 - $16 
Scenery Diak: DC, Charlotte, 
Miemi, 61513 - $16 


Space Quest Il: Vohaul’a 
Revenge by Sierra has Roger 
Wilco trying to remova the 
threat of invasion by the 
dreaded Insurenca salesmen. 
(256KB RAM). 61562 - $28 


BOL) & 





et 
Superbike Chailenge™ by 
Broderbund hurls you through 
12 of the most grueling Grend 
Prix courses. (MS-DOS 2.0). 
61532 - $t1[e] : 


Test Drive by Accoleda hands 
you tha keys to some of the 
most powertul, high perform- 
ence eutomobiles, (256KB 
RAM). 61580 - $20 

OO] 


Wheel of Fortune™ by 
ShareData lets you be tha 
contestant. Spin the wheel, 
choose your letter, and guess 
the pay-off phresa on the geme 
board. Play by yourself or invite 
friends over for hours of fun. 
(256KB RAM/MS-DOS 2.11). 
61544 - $6.50 (Reg. $7)[e] 


Where In the USA Is 
Carmen Sandiego? by 
Broderbund has you scouring 
the USA to follow the trail of 
Carmen end her gang. 

61821 - $300) 


Education 

Alge-Blastert™ by Davidson 
& Assoc, helps develop a strong 
foundation in algabra tundemen- 
tala, (128KB RAM/MS-DOS 
2.0). 61030 - $26 [e] 


Learning DOS by Microsoft Is 
@ comprehansive guide to under- 
standing your operating aystem. 
(256KB RAM/MS-DOS 2.0). 
61000 - $33 

(3.5" 61001 - $33) 


(113.5 floppies available. 


Math Blaster Plusi™ by 
Davidson & Assoc. uses five 
learning activities, color enime- 
tion, end “Blasterneut” meth 
game to add to the fun of 
learning. (256KB RAM/MS-DOS 
2.0). 61025 - $25 [e] 


Math Rabbit™ by The Learning 
Co. teaches besic meth end meth 
concepts. (128KB RAM/MS-DOS 
2.0). 61027 - s207]O[e] 





Reader Rabbit™ by The 
Learning Co. gives your child e 
headstert. Keeps your child 
captiveted with grephics as it 
teaches reeding, spelling, and 
memory skills. The lessons ere 
developed trom current curricu- 
lums and are reinforced through 
four emusing animated games 
Designed for 4-10 year olds. 
(256KB RAM/MS-DOS). 
61035 - $19 (Reg. $25)[* 


Think Quick™ by The Learning 
Co. sherpens your child's 
enalyticel end leering ebilities. 
61036 - $25 





Typing Tutor IV by Simon & 
Schuster dramatically increases 
your typing speed end accuracy. 
This program evaluates your key- 
board skills end teilors lessons 
to your ebilities. Includes the 
Letter Invaders™ game. (128KB 
RAM/MS-DOS_ 2.0). 

61020 - $28 (Reg. $32) 
{3.5" 61021 - $28) 

(Reg. $32) 


Wizard of Words™ by 
Advenced Ideas increases 
children's raeding, spelling, end 
vocebulery skills. (128KB RAM). 
61045 - $25 (][e] 


() RAMMDOS required. © supports MGA. Supports VGA. 
GBB3.5 noppies inctudod.  [*] Supports CGA. § RAM resident. 
W Supports EGA, @ Not copy protected. 
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Calculators — Add up your savings with Hewlett-Packard and Sharp® calculators from 


HEWLETT 


| GD PACKARD 


Hewlett-Packard 


calculators 
Hewlett-Packard Financial 
Calculator (HP-12C) solves 
your everyday business cal- 
culations. It features five 
financial registers, 99 lines of 
Program memory, diagnostic 
self-check without program 
joss, RPN logic system with 
automatic four memory stack, 
error recovery, stack manipula- 
tions, and 20 ragisters. 

52050 ~ $69.95 


Hewlett-Packard Business 
Calculator (HP-17B) performs 
business and finance functions 
such as list-based one- and 
two-variable statistics and 
forecasting. Features continu- 
ous calculator memory and 2- 
line alphanumeric display. 
52051 - $05.95 


Sharp calculators 
Scientific Caicutator 

(EL-509S) is preprogrammed 
with 56 scientific and statistical 
functions. It features 15-level, 
nested parentheses capability; 
8-digit LCD display; and four- 
key memory. 52010 - $13.99 


Sharp Two-Memory Scientific 
Calcutator (EL-506A) has a 10- 
digit display and is prepro- 
grammed with 93 scientific 
and statistical functions. It 
features hex, octal, and binary 
calculations; probability calcu- 
lations with normal distribution 
random variables; 15-level, 
nested parentheses capability; 
and 3-key memory x 2. 

52009 - $15.99 (Reg. $19.99) 
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52050 


Sharp Financial Calculator 
(EL-731) easily handles your 
business calculations. The 
statistical mode has mean, 
summation, and standard 
deviation. Faatures 8-digit 
display with decimal selection. 
52011 - $19. 
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§2003 
Sharp Printer Calculator 
(EL-16115) is a hand-held 
calculator with printer that 
performs your daily calcu- 
lations. Features 10-digit 
LCD display, decimal point 
selector, S-key memory, and 
swing-out paper holder. 
52003 - $24.99 


Sharp Desktop Calculator 
(EL-1192D) crunches numbers 
like a pro! Includes such handy 
features es a 10-digit, green 
fluorescent display; 5-position 
decimal selector; 4-key 
Memory; and AC adapter. Uses 
standard 2.25” paper. 

52000 - $45.99 


Sharp Deluxe Desktop 
Calculator (EL-1197III) 
speedily performs calculations. 
Features 10-digit, green 
fluorescent display, 6-position 
decimal selector, 4-key 
memory; item entry counter; 
and backspace key. Powered 
by an ordinary AC outlet. Uses 
standard 2.25" paper. 

52001 - $50.99 


Sharp Deluxe Desktop 
Calculator (EL-2197II) whizzes 
through calculations. Features 
12-digit, green fluorescent 
display; 8-position decimal 
selector, 4-key memory, item 
entry counter, backspaca kay; 
and round-off/down function. 
Powered by an ordinary AC 
outlet. Uses standard 2.25” 
paper. 52004 - $69.99 


52006 


Sharp Deluxe Desktop 
Calculator (EL-2630) 
axpertly processes your 
calculations. Prints in two 
colors (red and black) on 
standard 2.25" paper using an 
ink ribbon. Features 12-digit, 
green fluorescent display; 8- 
position decimal selector; 4- 
key memory, item entry 
counter, round-off/down 
function; and input override 
decimal, Uses an ordinary AC 
outlet. 52006 - $89.99 


Sharp solar calculators 
Sharp Solar Calculator (EL- 
243) performs the basic 
arithmetic functions. Features 
S-digit LCD display and 3-kay 
memory. 52005 - $4.99 


Sharp Solar Calculator (EL- 
376A) handles constant, power, 
reciprocal, and chain opera- 
tions. Features 8&-digit LCD 
display and 3-kay mem- 

ory. 52008 - $6.99 











Sharp Solar Semi-Desktop 
Calculator (EL-336A) raadily 
tackles constant, power, 
reciprocal, and chain calcula- 
tions. Features 10-digit LCD 
display, 5-position decimal 
selector, 4-kay memory, 
backspace key, and fold-out 
stand for desktop use. 
52007 - $24.99 
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All Sharp calculators 
have a six-month limited 
warranty. 


SHARP. 


FROM SHARP MINDS 
COME SHARP PRODUCTS” 











OFFICE EQUIPMENT 


Telephones — Open your lines of communication with one of these 


hard-working business phones. __ 
- . * an 


Panasonic® EASA-Phone® 
(KX-T2322) features auto/ 


volume contol. 52650 - $49.95 


Panasonic 24line EASA- 
Phone (KX-T3122) supplies 
EASA-phone features with two 
separata lines and S-way 
conferencing. 52852 - $79.95 








, 





Panasonic 2-line/Speaker 

EASA-Phone (KX-T3142) 

integrates your EASA-phone 

with two separata lines and 

S-way confarence and 

eg! phone capability. 
$89.95 





Microcassette recorders— Collect your 
thoughts with a microcassette recorder. 


Panasonic microcassette recorder (RN-185) is a voice-activated, 
two-speed recorder. Features one-step recording, auto-stop, 
pause control, edit function, battery/record indicator LED, and 
built-in condenser microphone and speaker. Measures 4" x 2.375" 


X 1.0625", 52501 - $49.00 


Panasonic microcassette recorder (RN-15), sleekly styled, this 
voice-activated recorder measures a mere 3/4" in depth. Faatures 
fast play-back, one-step recording, two tape-speed selections, 
silent full auto-stop, lockable pause, edit function, AC adapter, 
and earphones. Measures 4.625" x 2.3125" x .75". 52500 - $135 
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Answering 
machines 

These efficient an- 
swering machines 
keep you from miss- 
ing important calls. 


Panasonic answering 
machine (KX-T1427) is a 
beeperless remote answering 


machine with Auto-Logic™ for 
one button playback, pause, 
and record. Features voice- 
synthesized announcements; 
automatic timer, automatic 
interrupt when handset is 
lifted, and LCD display that 
shows the time, number of 
calls, and amount of tape 
used. From a touch-tone 
phone, you can initiate 12 
control functions. 

52601 - $t19.95 





52601 


Panasonic answering 
machine (KX-T 1412) is a dual 
cassatta answering machine 
with Auto-Logic for one button 
playback, pausa, and record. 
Faatures voice-activated out- 
going and in-coming message 
modes, quick erasa, flashing 
LED call counter, and ring 
couriter for auto answer. 
52600 - $74.95 





Photocoplers— All photocopiers include a 90-day warranty at any authorized Canon 
service site and require a toner cartridge for immediate use. 








Canon® PC25 personal copier 
is a versatile copier with 67% 
and 78% reduction and 120% 
enlargement capability. Prints 
19 multiple copies and includes 
an automatic letter-size paper 
cassette tray with a 100-sheet 
volume. Weighs 72.43 Ibs. and 
measures 11.5" x 18.88" x 
19.38". 56152- $1058 

Canon PCS5 personal desktop 
copier provides multiple steck 
feeding feature for up to 50 
sheets. This copier has a 9 
multiple copies capability, a 1:1 
teproduction ratio, and a warm- 


up time of 18 seconds. Weighs 
28 tbs. and measures 5.4” x 
14.4” x 16.4", 56151 - $879 
Canon PC3 personal portable 
copier with single-sheet 
bypass, a 1:1 reproduction 
ratio, and a warm-up time of 18 
seconds. Weighs 26 Ibs. and 
measures 5.4” x 14.4" x 18.4". 
56150 - $529 


Toner cartridges 
PC3/PC5 black ink toner 
cartridge. 38354 - $80 
PC25 black ink toner 
cartridge. 38353 - $95 
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FAX MACHINES 


FAX machines 


Murata M1200 FAX, Phone & Copler outputs fine-resolution 
raproductions of 203 x 196 {pi at e rate of up to 9600 bps. This 
portable FAX offers two transmission modes, activity log, and 
advanced polling features for remote document retrieval. Group-2 
and Group-3 compatible. 

56070 - $879 





56071 


Murata M1600 FAX, Phone & Copier presents you with detailed 
203 x 196 {pi transmissions at a rate of up to 9600 bps. This 
lightweight portable features 32-character display, monitor 
Speaker, auto/speed dialing, two transmission modes, activity 
fog, diagnostics, and passcode retrieval security. Group-2 and 


Group-3 compatible. pa 
Ve \ 


56077 - $1099 
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Mitsubishi MELFAX™ FA-2100 quickly sends clear, sharp 
teproductions in 18 seconds. This unique upright FAX features 
32-character display, monitor speaker, mute, euto/speed dialing, 
delayed transmission, activity log, and diagnostics. Automatically 
performs redialing, document feeding (10 pages), reducing, 
contrast adjusting, and paper cutting. Group-2, Group-3, and 


MELFAX compatible. 
56085 - $1599 
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CompuAdd is a computer company 
you Can trust. Established in March 
1982 as a mail-order company 
specializing in disk drives for IBM- 
compatibles, CompuAdd quickly has 
become a major supplier of PC 
products. Its sales growth has been 
phenomenal, and indicates the 
confidence with which more and 
more customers purchase from 
CompuAdd. 


Take an opportunity to browse 
through the collection of computer 
products in CompuAdd’s catalog. 
You will find a detailed look at many 
of the exciting products available. 


{ Bl | Bw 
> Of | iage 
> ~P oF ee 


@ 


“Personal C 


CIRCLE 279 ON READER SERVICE CARD 


& Pa PFa Prat 00 








@w N 


omputer Products” 











“Our goal is to provide you with the 
best of personal computer products 
at the lowest price, backed with the 
sales support and savings you 
deserve.” 





To make a purchase, use either the 
order form included or the toll-free 
telephone number that will connect 
you with CompuAdd’s professional 
sales staff. 








ORDER TOLL FREE: 


800-666-1872 


Inside USA 






Bl 
FAX: 


512-250-5760 


Oulside USA: 
512-258-5575 


Customer Service: 
800-999-9901 


Telex: 763543 
COMPUADD AUS 















@ REMOVABLE MASS STORAGE 


Kodak’s PC version of their transportable- 
disk subsystem stands half-height tall 
among hard disks, weighs a scant 34 
pounds, and tips the monetary scales at a 
medium-range $800, including adapter 
card. The drive mechanism and interface 
card is installed in your PC just as you 
would install a floppy disk drive. And 
when you look for the hard disk cartridge, 
you'll certainly be disappointed. Kodak 
has chosen to use modified floppy-disk 
drive technology for its portable system. 
The cartridge is a 54-inch disk wrapped in 
a self-lubricating jacket and encased in a 
hard plastic shell—much like a 34-inch 
disk swollen to standard floppy-disk pro- 
portions. 

But that’s one of its few similarities to 
standard 5¥-inch disks. Kodak applies a 
slightly different technology to its car- 
tridge from what you'd find in a typical 
floppy disk drive. To begin with, the disk 
spins at 600 rpm—twice as fast as your 
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Rochester, NY 1 

(716) 724-5130 

List Price: $800; cartridge, $25, 

Requires; IBM PC, XT, AT, or compatible; 
DOS 2.1 or later. 

In Short: The Verbatim 12MB unit from 
Eastman Kodak gets high marks for using ad- 
vanced floppy disk technology to produce a 
reliable mass storage device. Unfortunately, 
its data throughput rate lessens its effective- 
ness in an AT environment, making the Ver- 
batim more suitable as a data-archiving de- 
vice. 
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e tested 13 removable hard disks and 

removable disk cartridges. Results were 
then normalized against the IBM PC AT 
30MB disk’e times. Manufacturers whose 

performed well in these benchmark 
tests have fast file access, disk access, and 
IBM DOS disk seek functions; products 
toward the lower end of our benchmark-test 
spectrum were slower in these categories. 
All units were tested with DOS 3.2, with 

the exception of the 40MB SyQuest SQ555. 
SyQuest Technology does not supply a 


recommends that DOS 8.3 6 used withthe. 
» $Q555. 


fomega’s Bernoulli Box It, Tandon’s Ad 


’ Pac, and Sysgen‘e internal and Extemal 


OuraPaks could not run our BIOS Disk Seek 
test since none uses standard IBM BIOS 
calls. Eastman Kodak's Verbatim 12MB 
Internal Subsystem was also unable to run 
the BIOS Disk Seek test because Its varying 


sector count scheme produces erroneous 


results on our test. 

The fastest results on the DOS Disk 
Access test came from the SyQuest SQ555, 
followed by the ProStor TransPac and the 


Plus Development Passport. 

For the DOS File Access test using large 
records, the Ad Pac came out ahead. Next 
was the TransPac, then the SyQuest SQ555, 
palin Red htt tetera 

for small records test results were fastest for ° 
the Ad Pac, the TransPac, the Passport, and 
the SQ555. ‘ 

The benchmark test measuring the speed 
of e BIOS Disk Seek using Disk BIOS 
accessing random records produced three 
familiar winners: the SQ555, the TransPac, 
and the Passport. 

Why do these four products—the 
Passport, the SyQuest SQ555, the Ad Pac, 


Tho BIOS Disk Seek benchmark test measures the time it 


The DOS Disk Access benchmark test measures the time ft 
tahes to do a random sector read using DOS. OOS butters 
are set at 3 and the interleave factor is left at the drive'a 
detautt setting. This test adds DOS's overhead to the BIOS 
and hardware times, The test program performs the sector 
fead 1,000 times within the DOS disk partition. The average 
result fe shown in milliseconds, 


Benchmark Tests: Removable Mass Storage Devices se P 


pho random file writa, and random 
the results surnmed. 


and the TransPao—turm in faster 

ance times on our benchmark tests? For one 
thing, the first three products mentioned use 
the quicker ALL (run-length-limited) encoding 
scheme. Of the other removable mass i 
storage units tested, the Bernoulli Box liand 
the DuraPaks also use RLL. The Bernoulll 
Box Ii, however, is slower since it operates at 
1,200 rpm, rather than approximately 3,500 
tpm, as do the Winchester disks. 

Individual vendors also have various 
methods to improve disk speed. Tandon, for 
example, uses a 128K hardware memory 
cache through the RLL controller, greatly 4 
speeding up its Ad Pec'e access time. i 
ProStor's TransPac has en extremely fast 
read-write mechanism. in eddition, all the 


eS ee 


. winners have low interleave factors, a known 


speed enhancer. 

The results for Sysgen'’s DuraPaks are 
reported without disk caching, although disk- 
caching software is included with the product. 
We also ran the benchmark tests for the 
DuraPaks with caching and got appreciably 
faster results for all tests. The most over- 
whelming improvement in speed with disk 
caching was for the External DuraPak 
running the DOS File Access test with small 
fecords—128.11 seconds compared with 
324.90 seconds, nearly three times taster. 
The Externel DuraPak DOS File Access test 
using disk caching with large records was 
Improved from 65.76 seconds to 44.91 
seconds. The Intema! DuraPak with disk- 
caching sped up Its DOS File Access test 
results for large records to 48.66 seconds 
from 85.74 seconds. The same test for smail 
records produced an improved time of 154.85 
seconds, which was reduced trom 283.61 | 


The DO8 File Access benchmark tost measures the 

SrOnanGah Wrasobstinedoeel iio In this case, 
plished! Jahico ic) 

late pert corn DOS le manager 

Five taske—file creation, sequential file write, sequential 

nthe reed-—are timed and | 


The teat fo carted cut fr two diferent types of ‘= so 
files—emall-record fies and poe hoe AE 
by common . Files small 
tecords 
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floppy disk drive. This decreases access 
time. Next Kodak varies the sector count, 
Relative Times putting fewer sectors per track near the hub 
LOM RC AT = 1901 of the disk than at the outside rings near the 
edge to improve accuracy at the faster rota- 
tional speed. All of these changes add upto 
a floppy disk in a hard shell that holds 
10MB of data and sells for under $50. 

The installation was quite simple, al- 
though if you're currently using a dual- 
floppy-disk system, one of your drives 
must be removed in favor of the Kodak 
mechanism. (A drawback to all removable 
media schemes is that you need access to 
the drive to remove the media. You can 
squeak by the problem with the two large 
drive bays on an XT and still maintain a 
dual-floppy system, but dual-floppy AT 
owners are not that fortunate.) Using the 
supplied mounting rails, the Verbatim 
drive slid right into the now vacant B: drive 
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| position in my AT. 
S | Perhaps the most difficult part of the in- 
ea KI Stallation was setting the jumpers on the 
Ya &, host adapter card so that the Verbatim 


¢ 


drive would know to which type of ma- 
“My, | chine it was connected. The explanations 
in the manual are quite good, and, follow- 
ing the instructions, it took about 20 min- 
utes to accomplish the entire installation 
procedure and transform my floppy-disk- — 


£ %, based machine into a 10MB hungry mon- | 

% ster. (Depending on which boards you | 
. have installed, you might also need to do 
Performance Times BIOs DOS Disk DOS File DOS Fhe some card rearrangement—the Verbatim 
12MB data cable from the host adapter 

(Times given In seconds except where noted) Disk Seek Access Access Access i 

(milliseconds) (milliseconds) (large record) (smsilrecord) | board is very short.) Once the board was 
“Verbatim 1268 iierl Subeysom™ NA 12404 —7ie ange | ofmected to the drive, I installed the nec- 
Hypertiex HF2¢ 66.58 114.14 50.32 368.72 essary software from the disks that Kodak 


supplies, specifying whether I wanted the 


Extsrns! OuraPsk * N/A 199.62 65.76 324.90 < | Verbatim 12MB drive to be bootable or 
_interns! DuraPsk® NASA 26361 ___|_nonbootable. And that was it for the instal- 

Bernoulli Box 1! NA 69.06 19.11 191.85 lation. 

Traveldisk 22 (Model 2) 64.17 81.01 25.72 103.91 Of course, as reliable as standard 

Datamoduie 63.00 71.73 20.45 96.17 MFM-encoded floppy disk technology is, 

Traveldisk 10 (Model 1) 85.01 __98.46 26.31 96.01 there are still some drawbacks. Even with 

Pisto Hsrdpac 20 70.08 05.74 26.64 95.77 the increased rotational speed to expedite 

SyQuest SQ555 30 65 40.66 1663 @950.. | its mechanical activity (the Verbatim 
“Pasenon gp aga daea gags «|«12MB is rated at 25 milliseconds with a 

Passport 35.00 47.53 18.24 88.15 . 

TransPsc 32.17 41.07 15.27 79.109 Shoe Sheet ibescy, (emaastinal Insc tO 


track access speed of approximately 75 


LIBMPCAT,Modsi399 003742 42.77 19.8178 ms.), actual data throughput suffered 
Adpsc NA 10095 13-28 4B enough to make it the slowest drive in the 
WA—Nol applicable. product could not perform test. | 
h Sead sabi group we tested. It’s a consequence of 


modified floppy-disk technology. You 
gain a certain amount of indestructibility, 
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0 3%” format available from ua. Specify 











PC Connection 


Meridian Technology ... NCP 





when ordering. OCarbonCopy Plus5.0.......... $119 
1 peckage Includes both 51/4" and 31/2” Software Special Microlytics ... NCP 
disks. through September 30, 1988 OGoler 1.0 (text retrieval system) ......... 45. 
1 312" format avaliable from manufacturer Kemany/Kurtz Math Seriea by OWordfinder 4.0 (electronic thesaurus). ... . 35. 
by request. Call ua for datalla. True BASIC, Inc. MicroPro ... NCP 
CP—copy-protected: NCP—not copy-protected OWordStar Professional Release5....... 259, 
Be prepared to go back to school with the OWordStar 2000 Plus Rel. 3 (Personaf Ed.) 259. 
SOFTWARE Kemeny/Kurtz Math Series by True BASIC, Microrim .., NCP _ 
Each package is a "stand-alone," fR:BASE for DOS (version 2.1) cnegedsNonegtiaes 449. 
We only carry the letest versions of products. menu-driven application that will help you R:BASE for OS/2 (3%2" disks only)..... . 599, 
Version numbers in our ads are current at press grasp the toughest math concept with ease. Microsoft ... NCP 
time. ‘ OlLearning DOS (for any DOS version) .... . 35, 
¢ Experiment with your own examples for DWindows 2.1.....0..00..00.e cee eee 69. 
Alpha Software ... NCP self-study ; WOKS 1.05 0... cece eee eee 99, 
OKeyworks 3.0 (macros) .............. $59, | * Powerful enough for engineers and other Windows 386.0000... eee ee eee 129 
DAdvenced Keyworks 1.0........ 0... 175. professionals to use for plotting & Bookshelf 1.0 w/Amdek Laser Drive .... 799. 
DALPHAsthree 1.1 (483 file compatible)... 219. calculations F BWord 4.0.0.0... 0. ee eee eee ee 209. 
American Small Business Computers * Nottextbook specific, will fitinto eny Excel 2.0 (requires 80286/80386 CPU) .. 319. 
ODesignCAD3.0(NCP)...... 159. classroom curriculum LANGUAGES 
ODesignCAD3D1.1(NCP).. 159. | ° Includes graphics to illustrate the CQuick BASIC 4.0.0.0... 0.6. eeec cece 69, 
Application Techniques ... NCP examples GOQUCK CO fees ae 69. 
(SPizazz Plus’... : setts ce jter acess 75. : HiMacro Assembler 5.0 ..............0. 99. 
Ashton-Tata ... NCP Algebra, Precalculus (incl. Thgonometry), BCCompiler5.1..............00000ee 299, 
OOBASENIPlus 1.1....00.0...... 000, call | Calculus or Probability Migent ... NCP 
fJMuitiMate Advantage 111.0 ..... 299. Ability Plus 1.0...0.0...... ee eee 149. 
OMester Graphics Pack............... 299, Monogram ... NCP 
Barron’a ... CP Executive oe on NCP ODollars & Sense 3.1........... eee 105. 
Computer SAT... 2.02.00 eee eee eee 35. OGXTREEP01.0 .. cus tec eee ees 69. Nantucket Software ... NCP 
Best Progrema ... NCP Sth Generetion . en NeP Chpper (Summer '87, dB3 Plus compiler) 399. 
OLabel Master 3.1 (meiling lebel program)... 29. @FastbackPlus1.01.. ........ ...... 99. New England Software ... NCP 
Bloc Development ... NCP Funk Software ... NCP Graph-in-the-Box Release 2............ 75. 
EIFORNTOO! 2: Olio... eset es 59. OSideways 3.21 (creetes wide printouts)... . 42. Nolo Press ... NCP 
Borland International ... NCP llnword 1.0 (word processor for 1-2-3)... .. 59, OWilMeker3.0...0 2.0... eee eee 35. 
OTurbo BASIC 1.4... 0-00. ee eee 67, Worksheet Utlites 1.0 (7-2-3 utilities) ..... 59. North Edge Software ... NCP 
ENDO C TS. BeBe cere oo OF Genaric Software ... NCP OTimestipsll3.3)... 0... css ere eee 119. 
Olurbo Pascal4.0... ....... . 67. WGenencCADD Level3..... ......... 109. Owl International ... NCP 
GSuperkey 1.1)... eee ee 67. “DOP: 5 case he ei ete eae 35:- (OGUde!2:0" yee ws cczsges dese es 143. 
EIR CNEX SEN k.  cnrca cece .. 99. OBasic Home Design........ 35. k Software oe NCP 
OEureka1.0......... PET Micros 109. ODrattingEnhancements.. ............ 35, GIVPANION 4. eda os cemetery ce 65. 
WSidekick Plus1.0........... 00. cee 129. Harvard Assoclatea ... NCP OVP-Planner Plus2.0................. 145. 
IASON O: scsi c eee con 188, PCLOGO20.. S <3 89. CVP-Expert 2.0 (expertsystem) ...... .. 145. 
®BQuattro 1.0 wSQZ!Plus 1.0........... 159. Hayea ... NCP Paul Mace ... NCP 
Paradox 2.0 (eesy-to-use detabase)...... call OSmartcomil3.0..... 00 ........... 89. Ob/Test-H/Format 2.0 (hard-disk tools) 49, 
Broderbund ... CP Hilgraeve Software ... NCP OMace Utilities 4.1 (DOS utilities)... . . 59, 
EIPOIMUSHODN so saiseiea a ais aeruivnetencsels 35. ObHyperACCESS3.3.... ......... . 89. Personal Computer Support Group 
OMemory Mate3.01(NCP).... 0 ....... 45. individual Software ... NCP OLightning 4.60........ 0. eee eee eee 57. 
Chipsoft ... NCP Directory Assistance 1.0... ........... $3. MiLucid 3-D 1.22 .. a. ieee citer tees 89. 
BiTally Ho 1.01 (financial calculator) ....... 32. OProfessor DOS (with Smartguide)....... . 33. Personica ... NCP 
Computer Associates ... NCP intuit ... NCP MSmertNotes 2.0......6:.. cee eee 49, 
@SuperCalc 41.1. ..... . 299, D@uicken 2.0. s.4) 0. eve yee eee . 35. WSeeMORE1.0......... WEY ne 49. 
Crosstalk Communicationa ... NCP Javelin Software ... NCP IB@BASE 1. 1a: emma bein! Bis neds pass 119. 
OCrosstalk XVI3.61....000...... .. 95. CJavelinPlus 2.01 ........-.......... 249, Petar Norton ... NCP 
OCrosstalk MK.4 1 0. 129. Lotua ... NCP @lNorton Utilities 4.0........ -......0., 55. 
Dac Software ... NCP 01-2-3 2.01 (now not copy- abe Bins cal Advanced Utilities 1.0..... 0 .0........ 85, 
ODac-Easy Payroll3.0.... 2.000 0 0 ..... 59, OSymphony.................. . call Quarterdeck ... NCP 
ODac-Eesy Light 1.0....... 45. MacroPac Intarnational ... NCP ODESQView 2.01 (operating environment). . 79. 
ODac-Easy Accounting 3.0 .. 59. 101 Macros for: DExpanded Memory Manager 4.1........ 39. 
ODac-Easy BonusPak3.0.... ........ 115. 1-2-3 BASE III Plus WordPerfect Revolution Software ... NCP 
Digital Research ... NCP Lae Nemes oa ben eC ee each 42. CruseControl3.02.................. 39 
OGem Draw Plus2.01................ 189. MECA ... CP Simon & Schuster ... NCP 
OGem Desktop Publisher 1.1... .. 259. OManaging Your Money 4.0............ 125. Olyping TutorV.......0...0 0... eee 33. 
For IBM Personal Conepiers exclusively. 
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around the clock. 


@Professional Thesaurus 1.0... . $79. 
New World Writer 111.0... 0....0 0... 89. 
Softlogic Solutione ... NCP 
OSoftware Carousel 2. 02” ghee Ge caetet = 
ODisk Optimizer 4.0 (w/Data Guerdian) . 
Software Publishing ... NCP 
Professional Plen1.01....... ........ 59. 
OPFS:First Publisher 2.0 ............... 79. 
G@PFS:First Choice 2.0..............00. 89. 
Professional Write2.0 .......... .... 179. 
Professional File 1.01................ 149. 
@Harvard Graphics2.1............... 299. 
@Harvard Graphics Accessories also 
eNO = 20. ccysinies soe oe 8 sa lecorse calt 
SHarvard Total Project Managerli....... 379. 
Stone & Assoc. ... NCP (reqs. graph. brd. Hs 
My Letters, Numbers, Words (ages 2 fo 6). . 
Kids Stuff (eges 2 to6)................ ae 
Symantec/Tumer Hall ... NCP 
IBSOZIPIOS ION, Re... 6S poe eee 59. 
BAWOG2 Oleg ieie.s scccrere as: oieteretarereranecrance 59. 
Q & A Write 1.01. 
WGrendview 1.0........... ..... 





OQ & A3.0 (database, word processor)... 
OBreakthrough Timeline3.0 ........... 349. 





TOPS ... NCP 
Flashcard (Apple Telk network card, 
1 year warranty). 0.066. 169. 
NetPrint 1.08 (share printars).... ..... 119. 
TOPS'2: OVP SS ses SMEs ochre 119. 
Traveling Software ... NCP 
GILAP-LINK Plus 1.0................... 85. 
MDesWink1.0 ................. 0c eee 99. 


Trde BASIC, Inc. ... NCP 
OTrue BASIC 2.03 (now includes Runtime) . . 57 
Precalculus (new includes Trigonometry) . . 32. 
-BAlgebra (includes both |& lf) ........... 32. 





(vet 2.1 (requires EGA or CGA)... ...... 33. LQ-1050 printer (136 col, 264 cps, 24 pin). . call 
xO . NCP LX-800 printer (80 col, 180 cps, 9 pin)... . . call 
ONFL Chellenge 5: 6 GOROIEE AORN RON cee 69. Printer-to-IBM cable (6 feet) ............. 15. 
Everex ... 1 year 
HARDWARE 1200 Baud Internal Modem ............ 79. 
2400 Baud Internal Modem ........... 149. 
Menufacturer’s standard limited warranty 5th Generation ... 6 months 
Period for items shown is listed after each Logical Connection 256k .. © ......... 499. 
company name. Some products in their line Logical Connection 512k. .... Eee Re 579. 
RECREATIONAL may have different warranty periods. Hayes ... 2 years 
Smartmodem 1200 .............0005 299. 
Accolade ... CP (reqs. graphics brd.) AST Research ... 2 years Smartmodem 1200B (with Smartcom ii)... 299. 
Hardball (baseball simulation)... ....... ie VO Mini2 CIS/P. 6.6... ee ee Smartmodem oe (no software). ..... 
Bilestdrive (driving simulation) ........... 24. Smartmodem 2400 ...............5. 
Electronic Arts ... CP (reqs. grephics brd.) 1-800/243 8088 atreasesne (misao n., 
Chuck Yeager's Flight Simulator ........ 32. 1- bad Hercules ... 2 years 
Infocom ... NCP Graphics Card Plus.................. 189. 
LOT HOW ies. ss cccs aie os 6 erernarsuervacons 33. = PC Connection Network Card Plus (with TOPS DOS) ..... 349. 
Mic! ve CP c= 6 Mill Street 520M _ Intel... 5 yeers 
OOF-15 Strike Eegle (requires CGA) ........ 22, \Slhamee — Marlow, NH 03456 2400B Modem 2 (intemal modem for PS/2 
OGunship (requires CGA or EGA)......... 32. 603/446-3383 FAX 603/446-7791 Models 50/60/80)... «0.0... 040. special 
For IBM Persona! Computers exclusively. 
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PC Connection 
Hardware Special 
through September 30, 1988 


Intel ... 5 years 
24008 Modem 2 Internal 
Micro Chennel modem for the PS/2 


Intel is meking a name for itself in 
communications. After being the foremost 
name in micro computing technology, Intel 
PCEO has come out with an excellent, 
easy-to-use modem for the PS/2 Micro 
Channel environment. 


© Easy, switchless installation 
© Communicates at 300, 1200, or 2400 
baud 
* Seven (count 'em) user-configureble com 
its 


po 
© Compatible with OS/2 
2400B Modem 2 (internal for IBM PS/2 
Models 50/60/80) 


Microsoft ... CP 

OF hight Simulator 3.0 (reqs. graphics brd.).. 35. 
Mindscape ... CP 

OBatance of Power (reqs. graphics brd.) .. . 30. 

ODeja Vu (regs. graphics brd.).o oe 30. 
Partor Software ... CP 

OBridge Parlor (best Bridge simulation) .... 49. 
Slerra On-Line ... CP 

@Leisure Surt Larry (requires CGA or EGA). . 25. 

Space Quest Il (requires CGA or EGA)... . 33. 

King’s Quest Ill (requires CGA or EGA)... . 33. 

Police Quest (requires CGA or EGA)...... 33. 
Sphere, Inc. ... NCP 

Tetris (addicting mind teaser)... 6.6.6.6. 4, 

(Falcon (F-76 simulation, reqs. graphics brd. 32. 
Sublogic ... NCP 


SixPakPlus 64k C/S/P 


SixPakPremium 256k C/S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) . call 
Advantage Premium 512k S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) . call 


Advantage 2 512k for PS/2)............ call 
Advantage 2-386 (for PS/2 Mode! 80)... ... call 


RAMpagel2-286 (lor PS/2 Models 50/60). . .. call 
RAMpage! 286 512k (upgrades to2 Meg) call 





Hot Shot 286 (70 MHz) ............ . 399. 

Amdek ... iyeer 

410A (amber monochrome monitor)... . . . 189. 

LaserDrive-1 (CD-ROM Drive; 90-day wrty) 629. 
owe 2 years 

2-Posttion switch Dox... eee eee 29. 

3-Position switch box... 0 26... eee 39. 

Cuesta ... i year 

Datasaver 400 Watt (standby power unt) 459. 

Curtis ... lifetima 

ACCESSORIES 

Disk Holder DB-1 (holds 50 51/4" disks)... .. 8. 

Pnnter Stand PS-1 .............0 0.6.. 18. 

Universal System Stand SS-3 . 

DS-1 Switch Box (controls 2 printers) ...... 33. 

CABLES 

Smartmodem-to-PC Cable (9 feet)........ 17. 

Printer-to-IBM cable (9 feet)............. 17. 

SURGE SUPPRESSORS 

Safestnp SP-3 (6 outlets; 1 year wily). ..... 21. 

Diamond SP-1 (6 outlets)... .........0. 32. 

Ruby (6 outlets; EMI/RFI fitered; pide - 

Ruby-Plus (w/FAX & modem protection) . . 

DCA ... 1 year 

Inma 2 (3270 emulation board).......... 729. 

Epson ... 1 year 

We are an euthonzed Epson Service Center. 

FX-850 (80 col, 264 cps, 9pin).......... call 

FX-1050 (136 col., 264 cps, 9pin)........ call 

LQ-500 (80 col, 180 cps, 24 pin)......... call 


LQ-850 printer (80 col, 264 cps, 24 pin)... cal 














Call 300-243-8088. 


Inboard 386/PC wil Meg $969. 
Inboard 386/AT Ok (req. instalation kit)... . 969. 


Inboard Installation Kit (speafy computer)... 139. 
Aboveboard 286 512k ............... 389. 
Aboveboard PS/286 512kS/P.......... 419. 
Aboveboard 2 Ok (for Micro Channel) . ... 279. 
8087 flor IBM-PC&XT).. 60.6... eee . 109. 
8087-2 flor PS/2 Models 25 & 30)........ 149. 
80287 (for AT & XT286).........0 2005. 169. 
80287-8 (lor 8 MHz 80286 machines)... . . 249, 
80287-10 for PS/2 Models 50 & 60)... .. . 289. 
80387 (for 16 MHz PS/2 Model 80)... ... . 479. 
80387-20 (lor 20 MHz PS/2 Model 80)... . . 699. 
80387-25 (flor 25 MHz PS/2 Model70)..... 899. 
Kensington Microware ... 1 year 

Masterpiece... 6.60 66 eee 94. 
Masterpiece Plus... ........0 0045. 109. 
key tronic ... years 

101 Keyboard (enhanced layout)... ...... 99. 


Three-button Joystick (w/$10 rebate coupon) . 33. 
KYE International ... 1 year 


Genius Mouse Model GM-6 Plus ......... 59. 
Microsoft ... lifetime 

SPECIFY BUS OR SERIAL VERSION 

Mouse with Paintbrush........0.....-. 109. 
Mouse with Easy CAD........0......- 125. 
Mouse with Windows and Paintbrush ..... 145. 
Migent ... 1 year 

Pocket Modem (1200 baud, incl software)... 119. 
MSC Technologies ... lifetime 

SPECIFY BUS OR SERIAL VERSION 
OmniMouse w/Designer Pop-up menus 

(1 year warranty)... 666. 57. 
PC Mouse wiPC Paint+ ............... 89. 
PC Mouse wiAutosketch.......0.. 0... 105. 
NEC ... 2years 

Multisyne Il (800 x 560 max. resolution) .... call 
NSI Logic ... 3 years 

Epic 480 (extended EGA) ............. 149. 
Smart EGA Pius (supports 800x600 res.) . . 179. 
Orchid Technologies ... 2 wee 

Tiny Turbo 286... vl... . oot rs cones 269. 
Designer VGA ....0......6550 6 cae 349, 
Ramquest 2... . oat oh bee 549. 
PC Cooling Systems ... 1 year 
REPLACEMENT POWER SUPPLIES 
Turbo Cool 150 (nun 25° - 40° cooler)... . . 129. 
‘Turbo Cool 200 (run 30° - 45° cooler)... . . 169. 
Silencer 200 (699% noise reduction) ...... 149. 


Practical Peripherals ... 5 years 


Microbuffer Inline (oac print buffer w/32k) 135. 
P/Link (parallel ine extender w/32k)....... 99. 
1200 Baud Internal Modem (w/ProComm). . 69. 
1200 Baud External Modem....... ... 109. 
2400 Baud Internal Modem .... ...... 189. 
2400 Baud External Modem... . 189. 
Princeton Graphics ... 1 year 


MAX-12E (amber monochrome monitor)... 139 


= 





Ultrasyne (supports CGA, EGA, VGA)... . $549. 


Quadram ... 2 years 

ProSyne (with mouse)... 6606. eee 259. 
Microfazer II Print Butfer64k........... 249. 
Toshiba ... 1 


. lyear 
P321SL printer (80 col., 216 cps, whractor) 529. 


P351SxX printer (136 column, 216 cps) .... 999. 
T1000 Laptop (80C88, 6.4 ibs., 5 hr battery) call 
T1200 Laptop (80C86, 70 MHz, 20 Meg) . . . call 
T1200F Laptop (80C86, 10 MHz, 2 floppies) call 
T3100/20 Laptop (80286, 8 MHz, 20 Meg). . call 
T3200 Laptop (80286, 12 MHz, 40 Meg) .. . call 
T5100 (80386, 16 MHz, 40Meg).. ...... call 
768k Ram Card forT1000............. 299. 
Video 7 ... 2 years 

VEGA Deluxe (supports 640x480) ....... 219. 
VEGA VGA (supports full VGA specs)... . . 287. 

DRIVES 

(OMEGA ... 1 year 

Bernoulli {! Single 20 Meg Internal 514"). . 779. 
Bernoulli {| Dual 20 Meg Extemal (5%4"). . ats 
20 Meg cartndge (574").............4. 
Bernoulli Box 40 Meg 8")... 6.66.6... en. 
20 Meg cartridge (8")...........--005- 82. 
POC aia cite ee oe wnt oe 169. 
PC2B Card (bootable card for PC/XT/AT) . . 229. 
PC4 Card (for PS/2 Model 50/60/80)... . .. 299. 


Mountain Computer ... 1 year 
40Meg Internal Tape Drive (XT, AT or PS/2). 379. 
40 Meg External Tape Drive (XT AT or PS/2) 479. 


40 Meg External Tape Drive w/Power 

Supply (XT ATor PS/2) 0.66. cee 569. 
Pius Development ... 1 year 

Hardeard 20 Meg (49 ms). . 559. 
Hardcard 40 Meg (39 ms)..... 0 .....-. 709. 
Seagate ... 1 


year 

FREE PCTV® Hard Drive installation Tape with the 
purchase of 20 Meg Seagate dnve for the IBM PC 
(not for AT). Specity Beta or VHS. 

20 Meg Internal Hard Drive ST225 (w/controller 
and cables, 65 ms) 299. 
30 Meg Internat ee Drive ST238 (w/controller 
and cables, 65 ms) 329. 
40 Meg Interna! Hard Drive for AT 40.ms) . 439. 
40 Meg Internal Hard Drive for XT 
(w/controller and cables, 40 ms). ........ 
TEAC ... 1year 

PC, XT 360k Drive (51/s” haitheight) ...... 
720k Drive eee ee specify XT or AT) 3 
Toshiba . 


1-800/243-8088 


(iinet Marlow, NH 03456 
603/446-3383 FAX 603/446-7791 


For IBM Personal Computers exclusively. 






DISKS 
Ail disks have a lifetime warranty. 
5%" DS/DD Disks for PC & XT (360k) 
Fuji MD2D (70 olsks per box}... . .. .. $12, 
Sony (10 disks per box) ........ . 12. 
Maxell MD2-D (10 disks per box) ......... 13. 
Verbatim Datalrfe (10 disks per box) ....... 13. 
51%" DS/High Density Disks for AT (7.2 neg) 
Fuji MD2HD (10 disks per box) .......... 22. 
Sony (10 disks per DOX)... 6... eee eee 23. 
Maxell MD2-DD (10 disks per box)........ 23. 
Verbatim Datalife (10 otsks per box) ....... 22. 
31/2" DS/DD Diskettes (720k) 
Sony (10 disks par box)... 6.6.6.6... eee 
Fuji (70 disks per box) ......... 





Maxell (10 disks per box)......... 20. 
31/2” DS/High-Density Diskettes (1.44 Med) 


Fuii (0 olsks per box) ................. 55. 
Maxell (10 oisks per box).....0......... 59. 
MISCELLANEOUS 

CompuServe 
CompuServe Information Service ........ 24. 
Grolier's OnLine Encyclopedia.......... 32. 
Cables ... lifetime 
Smartmodem-to-AT cable (9 feet)......... 15. 
Parallel Printer cable (15 feet)............ 19. 
PC Connection Computer Toolkit ....... 22. 
OUR POLICY 


@ We accept VISA and MASTERCARD. 
@ Nosurcharge added for credit card orders. 
® Your card is not charged untl we ship. 
© If we must ship a partial order, we never charge 
‘on the shipment{s) that complete the order (in the U.S.). 
@ No sales tax. 
@ AllUS. shipments insured, no additional charge. 
© APCVERO Dove Bed to Gaon ak uaa by 


went. 

@ Allow 1 week for personal and company chacks to clear. 

® COD max. $1000. Cash, cashuer's check, or money order 

® 120 day limited warranty on ail products." 

@ Toorder, call us anytime Monday Friday 9:00 to 
9.00, or Saturday 9.00 to 5:30 You can call our business 
offices at 603/446-3383 Monday through Fnday 9.00 to 
5:30. 


SHIPPING 
Note: Accounts on net terms pay actual shipping. 
Continental US: 


@ For monttors, porters, Bernoulli Boxes, and computers, 
pay actual charges. Call for UPS 2nd-Day & Next-Day-Air. 
© For all other tems, add $3 per onder to cover UPS 
Shipping. For such tems, we automatically use UPS 
2nd-Day-Ai al no extra charge f you are more than 2 
days from us by UPS ground. 
Haweail: 


® For monitors, pnnters, Bernoulli Boxes, and computers, 











PC Pedestal. 


(Or, how we dig our roots.) 


Wanna get high? 


ach year the local color gathers on the green of 
E memorable Marlow, NH (pop. 554) to pay their 
respects to our furry founder. We wave our flags, 
doff our hats, toot our own horns, and gather renewed 
strength for another year of lofty service. For it was he 
(or was it she?) who had the voluminous vision and 
towering talent to lead Marlow onto the cutting edge of 


micro mail order. 


Giving us credit where credit is due. 
But, if the truth be known, it is our customers whom 
we put on a pedestal. From day one, 
we have striven valiantly, to follow 
our ideals: to sell only the latest 
versions of products, not to advertise - 
new products until they are actually 
available, not to charge your credit 
card until we ship, and to provide 
intelligent insights and salubrious 
service before and after the sale. | 






So, as you review our parade of programs and other 
paraphernalia, you can rest assured that when you buy 
from PC Connection you are dealing with a company 
that’s wily as a fox, quick as a bunny, daffy as a duck, 
and, of course, righteous as a raccoon. 


Statuesque savings and a free gift to boot. 
Remember when computers were going to make paper 
obsolete? Instead, they churn out unmanageable quan- 
tities with reckless abandon. That's why you need an 
official PC Connection Founder's Statue which can also 
do yeoman (or is it Yo, Woman!) 
service as a paperweight. Tie me 
kangaroo down, sport—it’s free 
with an order of $500 or more 
between now and September 30. 
Just call }-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit please call ahead. 


Put a little muscle on your mantle with a PC Connection 
Founder's Statue, featuring our redoubtable mascot. 


Offer not available to net accounts. One per customer. 





For IBM Personal Computers exclusively. 
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@ REMOVABLE MASS STORAGE 





but you lose a small amount of perfor- 
mance in the process. In an XT environ- 
ment the data drag might very well be un- 
noticeable, but in an AT world of 30-ms. 
hard disks, the Verbatim 12MB is sadly 
lacking as a day-to-day storage de- 
vice. —Bill O’Brien 


IOMEGA CORP. 


Bernoulli Box II 


Iomega Corp. has, over the years, gained a 
reputation for innovation in its approach to 
disk storage technology. Now the Ber- 
noulli Box II packs the same technology as 
did the earlier Bernoulli drive into a small- 

| er box that uses sleek 20MB cartridges. 
These new, slimmer 5Y-inch cartridges 
are lighter but just as durable as the origi- 
nals. 

The Bernoulli principle, as applied to 
Iomega’s Bernoulli product line, relies on 
airflow dynamics to maintain a constant 
distance between the flexible-storage me- 
dia and the drive’s read/write head. Hard- 


(che at 
FACT > Fl LE 













Bernoulli Box II 

Iomega Corp. 

1821 W. 4000 South 

Roy, UT 84067 

(801) 778-3000 

List Price: Single drive, $1,440; dual drives, 
$2,350, cartridge, $83. 

Requires: IBM PC, XT, AT, or compatible; 
PS/2 Model 50 adapter card; DOS 3.0 or lat- 





















iste 
In Short: The new Iomega Bernoulli Box II, 
a down-sized version of the original, uses 
sleek new 20MB cartridges. Although Ber- 
noulli technology favors large-record appli- 
cations over machine-gun-like disk-access 
needs, it’s the practical solution for those who 
need multiple removable units. 
CIRCLE 652 ON READER SERVICE CARD 


ware and media never physically touch. 
The immediate benefit, of course, occurs 
when your system crashes (which hopeful- 
ly will never happen). Because the airflow 
is holding the media and head in close 
proximity, crashing the system (or turning 
off the power) cuts off the air supply, al- 


| lowing the two antagonists to separate 


rather than collide. 
I’m tempted to make a comparison be- 


| tween the “‘If-U-Can-Draw-This-Picture”’ 





ads and the simplicity of installation for the 
Bernoulli system. The truth of the matter is 
that along with its new generation of hard- 
ware, Iomega has gone a long way toward 
making its installation software bullet- 
proof. All you have to do is answer a few 
questions in response to a series of on- 
screen prompts. (Unlike some of the other 
removable systems we looked at, Iomega 
couches its installation routines in a visual- 
ly pleasing form that bears little resem- 
blance to the raw batch-file approach that 
other companies use). However, the in- 
stallation procedure will modify your 
CONFIG.SYS file to include the device 
driver that the Bernoulli Box II needs in or- 
der to be accessed by DOS. 

Iomega supplies its own SCSI host 
adapter card, and the external unit, capable 
of handling two cartridge drives, draws no 
power from the computer. 

The only problem with the Bernoulli 
Box Il rests with its device driver. lomega 
has gone to no great pains to make its box 
totally hardware compatible with the 
PC—hence the box does not respond to in- 
terrupt 25h calls. Since the PC Labs bench- 
mark test used to determine track-to-track 
access time, the BIOS Disk Seek test, re- 
lies on the interrupt 25h call, we were un- 
able to obtain results for the Bernoulli, 

Missing this performance component 
isn’t disastrous, but any program using 
BIOS interrupts may have problems with 
the Bernoulli (fortunately, few programs 
do). And throughput results for the Ber- 
noulli Box put it right in the midrange of 
the group of cartridge systems we tested. 

A quick look at the test results, howev- 
er, may surprise you: the Bernoulli Box II 
is much faster when reading a few large re- 
cords than it is reading many small ones. 


| The answer lies buried in the unavailable 


track-to-track access times. When reading 
several small records, the speed at which 


the read/write head accesses a record is af- 
fected not only by the physical time it takes 
to arrive at the record, but also by the 
drive’s latency, or the time it takes the 
head to settle down once it begins to access 
the record. Latency becomes a major issue 
when reading many small records, while 
accessing a few large records gives the 
| head more contiguous access to the media. 
The Bernoulli Box I is a wise choice if 
your removable mass-storage require- 
ments include accessing many large-re- 
cord data files. As for durability and reli- 
ability, Bernoulli technology has 
withstood the test of time —Bill O’Brien 


QUME CORP. 


Hyperflex HF24 

Often it’s the background that is the most 

interesting (and sometimes most perplex- 

ing) side of the computer industry—yet it’s 

something end-users seldom get to see. 
| Years ago, Data Technology Corp. (DTC) 


eae FILE 
















Milpitas, CA 95035 
(408) 727-8899 
List Price: HF 24: single intemal, $999; sin- 
gle external $1,099; dual external, $1,899: 
24MB cartndge, $59.95; HF12: single inter- 
nal, $699; single external, $849; dual exter- 
nal, $1,399; 12MB cartridge, $39.95. 
Requires: IBM PC, XT, AT, or compatible; 
DOS 3.2 or later. 

In Short: Qume's Hyperflex HF24 is a hard 
disk substitute that uses enhanced floppy-disk 
technology. It’s not for an installation that 
needs to use the Great American Database, 
but it can be used for PC upgrades. 

CIRCLE 644 ON READER SERVICE CARD. 






































PC MAGAZINE @ Spee ceo ae 


Black Mon: 
Can Teach Us 
About Hard Disks 


If anyone tells you your 
computer's hard disk will never ! 
crash, just remember that, not 
too long ago, Wall Street was: 
saying, “A stock market crash ‘ 
could never happen again” 

Though there may be no_ 
way to totally protect your 
financial investments, pro- 
tecting dataon yourhard . 
disk can take as little as 
a minute a day with 
FASTBACK PLUS. 

In fact, backing up a 
full 10 megabytes takes 
no more than about 
4 minutes* And that 
makes FASTBACK 
PLUS the world’s 
fastest backup 
program. 
Unsurpassed fea-_, 
tures like data 
compressionto =; 
cutthe number / 
of backup disks | 
in half, advanced 
error correc- 
tion, easy to 
use graphic display 
and support for DOS 3¥ inch and —— 
514 inch floppies, have helped make FASTBACK PLUS Macintosh ers Nowa 
Wem ym ge 


the overwhelming favorite 
backup utility. To keep 
your data from a crash 
that could be almost as 
costly as Black Monday, 
use FASTBACK PLUS — 
it just might be one of 
the best investments 
you'll ever make. 


A Minute 
A Day Keeps 
Disaster Away 






















Fifth Generation Systems, Inc. 
11200 Industriplex Blvd., Baton Rouge, LA 70809 


Sales Office: 1322 Bell Avenue, Suite 1A, Tustin, CA 92680 + (800) 225-2775 + (714) 259-0541 


This product is in no way associated with or has origination in Fisher Scientific or Allied Corporation. 
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| 25-millisecond head access time with a 42- | 
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had a TeamMate division that sold high- 
density disk drives, both as OEM units and 
directly, for Apple computers. It was a 
joint venture of sorts with Eastman Kodak 
Co. and never really amounted to much in 
the Apple world. Now, DTC produces 
these drives for IBM PCs and compatibles, 
while Kodak supplies the media through 
its Verbatim division. And to tie it all to- 
gether, DTC has just purchased Qume 
Corp., a company that it owned and sold 
11 years ago. Hence DTC will now be 
marketing the Hyperflex drives under the 
Qume label. 

All of which explains why PC Maga- 
zine received a Hyperflex HF24 (the mod- 
el number indicating a Hyperflex drive 
with a 24MB unformatted capacity) in a 
box labeled TakeTen (the name of the old 
line of DTC 10MB drives) with documen- 
tation labeled Corvette (the DTC in-house 
code name for the new, larger-capacity 
product). 

An external housing made the HF24 
Slightly easier to set up than its less-spa- 
cious sibling, Eastman Kodak’s Verbatim 
12MB. Because it was an external unit, I | 
had no worries about short data cables or 
giving up one of my floppy disk drives in 
exchange for 20MB of storage. As with 
the Verbatim 12MB Internal Subsystem, 
the installation software for the Hyperflex 
HF24 handled all of the difficult tasks, 
leaving me to decide only whether I want- 
ed the cartridge to be bootable or not. 

Qume’s Hyperflex HF24 is affected by 
the same pluses and minuses as is Kodak’s 
Verbatim 12MB. It’s floppy disk technol- 
ogy is reliable and durable, but the data 
throughput rates for floppy disks (and for 
any device that uses the same technology) 
are just plain slow. The PC Labs tests on 
the HF24 pegged it as being slightly faster 
than the Verbatim 12MB, but it still ran 
close to the end of the pack in most tests. 

Qume has done all that it can to offset 
the negative effects of floppy disk technol- 
ogy by increasing the rotational speed of 
the drive to 720 rpm, up from 600 rpm on 
the Verbatim 12MB, and more than dou- 
ble the standard 300-rpm rotational rate of 
a standard floppy. The drive is rated at a 





ms. latency for a total track-to-track access 
speed of 67 ms. That’s certainly faster than | 
a PC-XT drive would operate, but also | 


slightly slower than a standard AT-type 
hard disk. Unfortunately, it’s throughput 
that describes a drive's actual performance 
in the real world—not mechanical speed. 

On the brighter side, carrying around 
one of the lightweight HF24 20MB car- | 
tridges is much simpler than toting a 2- 
pound removable disk. Also, at 20MB, the 
HF24 becomes eligible for some enhance- 
ments that might help its sluggish through- 
put. Practically any caching system 
couldn’t help but be a boon to its opera- 
tion. By using caching to anticipate data 
requests, the information will be available 
at RAM speed rather than access speed. 

An important point is that the HF24 
passed the PC Labs DOS Disk Access and 
BIOS Disk Seek tests. (as did the Verba- 
tim 12MB). Normally, a storage device 
using a device driver has difficulty with 
these two tests because they use the stan- 
dard IBM BIOS disk interrupts 13h and 
25h, respectively. The HF24 does a fine 
job of intercepting these calls and passing 
them along to its device appropriately. 

I can’t wholeheartedly recommend the 
HF24 for a daily disk-intensive AT envi- 
ronment as is. But if you’re running one of 
the older 6-MHz machines, or an XT, or 
are willing to invest in competent caching 
software for an AT that’s not heavily used, 
it might be a unit you should seriously con- 
sider.—Bill O’Brien 


REMONABLE HARD DISKS 


ARISTOTLE INDUSTRIES INC. 


Plato Hardpac 20 

As Aristotle once said, ‘‘Plato is dear to 
me, but dearer still is data.”” Well, maybe 
he didn’t say it quite that way. But whether 
you need to lock away your data or lug it 
around with you, Plato—the Plato Hard- 
pac 20, that is—could become just as dear 
to you as the data it contains. 

The Hardpac 20, which hails from Can- 
ada’s Aristotle Industries, is one of the few 
truly external portable hard disks on the 
market today. It supplies 21.4MB of for- | 
matted storage capacity at a list price of | 
$785. (It should be noted that at the time of 
this writing, FCC approval was still pend- 
ing on both versions.) 

Like Tradewinds Peripherals’ Travel- | 





disk (another portable, external hard disk 
reviewed in this issue), the Hardpac’s 
lightweight (2.2 pounds ), compact (2 by 
4.65 by 7.25 inches, HWD) design makes 
it an ideal instrument to use for packing up 
data and taking it on the road, or for mov- 
ing data between systems. And if you're 
leaving town but your data isn’t, it’s a sim- 
ple matter to store the diminutive Hardpac 
20 in a safe place until you return. The 
drive’s 20MB capacity also makes this a 
worthy product to use for backing up your 
data. 

Unlike most hard disks, the unit does 
not interface to a separate proprietary or 
standard IBM controller card. Instead, an 
Adaptec chip, fitted on the same board as 
the electronics of the unit’s half-height 
Miniscribe drive, acts as the controller. 

The Hardpac 20 gets its power (12 
watts peak, 7 watts average) and talks to 
the system processor via a host adapter 
card that can be installed in a half-length 
PC, XT, AT, or PS/2 (Model 25 or 30) ex- 


nor FILE 





Plato Hardpac 20 
Aristotle Industries Inc. 
200-6975 18th Ave. 
Bumaby, British Columbia 
Canada V3N 4L1 
(604) 522-9880 
List Price: $785; host adapter kit (includes 
adapter card and cable), $95. 
Requires: IBM PC, XT, AT, or compatible; 
DOS 2.0 or later. 
In Short: Its smail size and medium-range 
access times make the Hardpac 20 a worthy { 
enough performer for most users’ tansporta- 
tion, backup, and protection needs. It can 

| | also withstand everyday bumps and bruises, 
pe ae of dropping it. 


| 
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regression model... 


Most of today’s PC statistical 
packages give you aii the 
Statistics you’ii ever need. Some 
even give you a few graphics. But 
only STATGRAPHICS from STSC 
gives you integrated statistical 
graphics in an environment you 
control. 

Unique “What If” Interactivity 
STATGRAPHICS iets you explore 
data reiationships fully, 
producing higher quality, more 
timeiy soiutions. Define your data 
and assumptions, run the 
procedure and review the resuits, 
modify data and assumptions 
repeatediy and take another 
look—and another. Ail without 
leaving the procedure or making 
permanent changes to your data. 





Select the points you want to remove from your 


... Then press F6 to refit the model and 








Because “Statistical Graphics” 
Is Better Than Just Statistics and Graphics 


integrated Statistical Graphics 
Coupied with STATGRAPHICS’ 
Interactive environment are over 
50 types of graphs—traditionai 
pie and bar charts, histograms, 
3D line and surface piots, quality 
controi charts, and more. Ali are 
integrated with the procedures 
so that they can be dispiayed 
Instantiy and modified 
repeatediy. 


Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a cioser iook. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data—trends you may have 
missed if you iooked oniy at the 
numbers. 





A wide variety of graphs supported on over 100 displays, printers and 
plotters, including the new IBM PS/2™ Series. 
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Over 250 Statistical Procedures 

® Direct Lotus” and dBASE® 
Interfaces 

® ANOVA and regression analysis 

* Experimentai design 

® Quaiity control procedures 

© Muitivariate techniques 

© Nonparametric methods 

© Exploratory data analysis 

© Forecasting, time series 
anaiysis, and more. 

STATGRAPHICS— 

The Best Way to Do Statistics! 

Put the power of STATGRAPHICS 

to work for you today—ail for oniy 

$895". For our free convincer kit or 

the name of a dealer near you, cail 

(800) 592-0050 ext. 200 


in Maryiand, (301) 984-5123; 
internationaily, (301) 984-5412. 
Teiex 898085 STSC ROVE 


STSC, Inc. 
TS 2115 East Jefferson Street 
Rockville, Maryland 20652 


*Suggaated retall price In U.S. and Canada. 
Intarnational pricaa vary. Avallabla through 
dealars and diatributors worldwide. 
STATGRAPHICS, Lotue, and dBASE are 
reglatared trsdamarke of Statlatical Grsphica 
Corporstion, Lotua Devalopmant Corporation, 
and Aahton‘ate, rsapactlvaly. 
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} PC Removable Mass plow Devices: Summary of Features 








(Products listed in ascending pice 
Traveldisk 10 Travetdisk 22 Verbatim 12MB 
(Medel 1) Getamodule {Model 2) Pleto Herdpac 2@ — ielernal 
Tradewinds Western-Dynox Tradewinds Aristotle Subsystem Ad Pac 
Peripherals inc. Corp. Peripherals inc. Industries Inc. Eastman Kodak Co. Tandon Corp. 
OPERATIONAL CHARACTERISTICS [mk \-seeeeeeeennne anna T.© panne Y(- -aamnenEnn*-) gen; So 
| Drive iypa Removable - Removable Removable Removable Removable Removable 
hard disk hard disk hard disk hard disk flexible cartridge hard disk 
Number of usable cylinders. 304 613 614 66 301 611 
| Number of usabie heade 4 4 4 4 2 4 
} Formatted drive capacity 10.2MB 32.5MB 21.8MB 21.4MB 10MB 30.08MB 
PHYSICAL CHARACTERISTICS 
OF REMOVABLE MEDIA 4 
Weight 3 ibs. 2 oz. 2ibs. 4 oz. 4 lbs. 2 oz. 2 Ibs. 2 oz. 202. 2 Ibs. 10 02. 
Dimensions (HWD in inches) 26x4.2x59 17 x4.6x 79 35x5x7 2x4.7x73 0.2x5.3x5.5 25x4.7x7 
Power consumption: 
Average requirement 12 watts 11 watts 12 watts 7 wetis 9 watts 12 watts 
Peak requirement 20 watts 20 watts 20 watts 12 watts 20 watts 18 watts 
Activity indicator ° e ° e e e 
ENVIRONMENTAL RATINGS! 
| Maximum temperature (degrees F) 131 100 131 122 140 122 
Minimum temperature (degrees F) 4 50 4 40 “4 uM 
Maximum humidity 98% 80% 98% 80% 80% 80% 
j a 
PROTECTIVE FEATURES = 
| |) auto-parking avaliable e ° fe) e fo) e 
Shock resistence (nonoperating)* Info. not available 509 info. not available 100g 30g 300g 
} FORMATTING AND OPERATION : 
 Typeot “I seg . oo z 
 towovel © IBM 1BM aM Proprietary Proprietary Proprietary 
BOR 8 
Disk BIOS Proprietary 1BM Proprietary Proprietary Proprietary Proprietary 
System BIOS ROM BM IBM Iam (BM Proprietary Proprietary 
5, Anertace. ° ST506 STS06 ST506 Modified ST506 SCSI S506 
Diek caching. o) oe) ° e) le] @ (hardware) 
Fullirackbutfering§ «> ; e e e fo) ° ots Ok Ses 
18M PC-XT interleave factor . 31 21 21 34 14 m1 
(BM PC AT interleave factor 3 24 21 31 11 : 
<4 s+, Required for DOS ce) ce) ce) ° e e 


Required for OS/2 WA e WA oO NA tied e. 


[5 —tretcates Extors Choloe es O—No N/A—Not applicable: product doesn't operate under OS/2. “Includes complete setup. 
|... fDuring operation; information suppiled by manutacturer, ‘information supplied by manufacturer. § Controsed by Optimizer program. 
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1 lb. 9 oz. 8 oz. 
0.3x5.3x 5.4 17x 41x58 0.5x5.4x5.4 13x4.8x77 


Rr Gay ene 


er ee 
fee ee 


; 
} 
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powerful ent disk 
ever released. 


Introducing rt from Plus. 
The portable hard disk. If your 
PC users need removable mass 
storage, they've had to give up 
a lot. That's because until now, 
removable storage made you 
settle for low capacity. Lackluster 
performance. And questionable 
reliability. 

But now, there's a powerful 
removable hard disk with no 
compromises. Plus Passport™ 
It comes from the same people 
who developed Hardcard™ 

What makes Plus Passport 
different than all the rest is its 
performance. It gives you 40 


or 20 Mb of capacity. Along 
with an effective access time of 
28ms. Which is as fast as the 
286/386 class fixed hard disks. 

With proven Winchester 
technology and 60,000 hour 
MTBE it's e to five times more 
reliable than most other drives, 
removable or not. 

As a result, its easy to make 
Passport your primary mass 
storage aie For any PC. 
Wiener it's a PC/XT’/AT*class 
computer, or the IBM* PS/2™ 
Micro Channel™ System. 

Passport can be installed next 
to your floppy disk drive, or in 


Plus o.2 repistnred mudemark ard Pampon ani Hardcard are fudemuarks of Pus Development Corp IBM ws aregimered trademark and PS/2 and Micro Channel are trademartat of Inersanonal Business Machines Corporation. Plus Development Corp. is. 





Passport 


a free-standing 40 together, Passport 






external chassis. gives you a power- 
Either way, the —_— ful way to improve 
Passport hard disk can be » both security and 
removed inseconds.Which productivity. Call 
makes data easy to secure. the Plus Product 
And easy to transport. Support Line at 

You can even putitina 1-800-826-8022.We'll 
briefcase and take your send you a brochure, 
data from one computer free, explaining what 


to the next. Anywhere in makes Plus Passport the 


the world. Passport can most powerful hard disk 
withstand up to 150 Gs ever released. 

of ao which noe it OD 
one of the most durable 44494 

hard disks ever built. Plus“ es 


When you put it all 


‘winily owned subsidiary of Quantum Carp. XT isa wademark and AT ss registered wedemark of tneernanenal Business Mactunes Corporation. © 1968 Pius Developmen Corp. 
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pansion slot. A 4-foot cable furnishes the 
connection between the adapter card and 
the Hardpac 20. If you're using the drive 
on more than one system, you'll need to 
outfit each system with its own host adapt- 
er card. Aristotle Industries offers the host 
adapter kit, which consists of the card and 
cable, for $95. 


QUIET WHEN ACTIVE The Plato 
Hardpac 20 is a model of quiet operation. 
Some slight whirring noises and a flashing 
ted indicator light let you know when the 
Hardpac is active, but other than that, 
you'll hardly notice the drive above the 
hum of your computer. 

It’s easy enough to install the Plato 
Hardpac 20, although you’d never know 
that from the preliminary documentation 
we received. All you have to do is ensure 
that the jumpers on the card are set in the 
correct position (depending on whether 
you are installing the unit as drive C: or 
D:). Although the disk we received had 


- the units are usually shipped with only a 
low-level format. You must partition the 
disk using FDISK, and then high-level- 
format it using the DOS FORMAT com- 
mand. 

To ensure that the unit will be down- 
wardly compatible with XT-type ma- 
chines, the manufacturer recommends that 
you format the Hardpac 20 as drive C: on 


which I formatted as drive C: on an IBM 
PC AT, worked quite well when hooked 
uptoanIBM PC-XT._- 

As long as you have formatted the 
Hardpac as drive C:, it automatically con- 
figures itself as the next available drive if 
used in a machine with either one or no 
hard disks. However, if you have original- 
ly formatted the disk as drive D:, it will not 
boot when connected to a system without a 
hard disk. If there are two physical hard 
disks already present in the system, you 
will not be able to access the Hardpac 20. 

Aristotle Industries also warns that you 
may not be able to access the drive if it is 
| used on a machine with a DOS version that 
is different from the one installed on the 
Hardpac 20. 

The drive uses a modified ST-506 inter- 
face and an RLL coding scheme, and the 





been high-level-formatted at the factory, | 


an XT computer. However, the test unit, | 
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area every 30 seconds of nonaccess time. 
The two platters found in the unit are coat- 
ed with thin film rather than ferric oxide. 
The Hardpac 20 also uses a band-stepper 
mechanism as opposed to the higher-per- 
formance servo-voice-coil actuators. 

Even so, you shouldn’t be disappointed 
in the performance of the Hardpac 20. 
While it certainly is not the speediest of the 


disks we reviewed, it did achieve solid | 


midlevel access times in most of the PC 
Labs benchmark tests. 


WITHSTANDS 100G SHOCK The 
manufacturer claims that the plastic-cov- 
ered Hardpac 20 can withstand shock up to 
100g. From personal experience, I can re- 
port that the unit holds up admirably well 
under many strenuous conditions, such as 
being shaken and moved around while in 
operation, as well as being rather careless- 
ly transported across the hallways of the 
PC Magazine offices. 

However, it did not manage to survive 
the ultimate test: a drop from 2 feet. To 
be fair, it is made quite clear ip the manual 
that although the unit can survive everyday 
bumps and jarrings, you should do your 
best to avoid dropping it. This is simply 
commonsense advice; unfortunately, the 
chance of dropping a unit that is designed 
to be portable and therefore subject to the 
rigors of transportation is very real. 

While the Hardpac 20’s midrange ac- 
Cess times and sensitivity to major shocks 
may not earn it an Olympic gold medal, it 
is a reliable enough unit to meet most us- 
ers’ data transportation, backup, and pro- 
tection needs. — Jennifer Zaino 


PLUS DEVELOPMENT CORP. 


Passport 

Plus Development Corp. has earned a rep- 
utation for innovation and engineering 
prowess with the Plus HardCard—the 
original, and still unequalled, hard disk 
and controller on a one-slot card. Plus De- 
velopment’s latest wonder, Passport, 
promises to revolutionize our ideas about 
hard disks even further. 

The Passport sports the same 40-milli- 
second, wedge-servo-disk mechanism as 
its distant cousin, but adds speed enhance- 
ments and additional shock protection. 










FACT FILE 





































Passport 
Plus Development Corp. 

1778 McCarthy Bivd. 

Milpitas, CA 95035 

(408) 434-6900 

List Price: Intemal unit, $659; extemal unit, 
$399; Micro Channel bus PS/2 unit, $759; 
20MB disk, $595; 40MB disk, $795. 
Requires: IBM PC, XT, AT, or compatible; 
DOS 3.0 or later. 

In Short: Passport is an intelligently de- 
signed removable hard disk built for high per- 
formance and portability. Its speed and dura- 
bility make it an ideal technology for any 
application, but the cost of buying additional 
removable units limits its cost effectiveness 
for applications that call for several inter- 
changeable disks per system. 
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enough and tough enough for briefcase | 
duty, but fast enough for power comput- | 
ing. In true Plus style, you'll also find a 
convenience feature or two that you won’t 
find in any other disk—removable or oth- 
erwise. 

The removable disk itself measures 
about the size of a VHS tape case, weighs 
2.4 pounds, and motors into its extemal or 
half-height internal housing much as a vid- 
eo tape installs into its player. Though rat- 
ed to take shocks of 150g, each disk comes 
with a convenient, padded carrying case. 
An access indicator light rests in plain 
view on the front of the housing. To eject a 
disk, you press a button on the front of the 
unit or issue a software command; after 
automatically parking and locking the 
read/write heads, the unit slides out. 

A separate run-length-limited (RLL) 
controller, complete with a full-track buff- 


| four heads autumaiivally park wa nondata | The result is a removable hard disk small | er, runs the disk at a 1:1 interleave, allow- | 
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$35 Rebate 


COREfast 2.0 backup software! 





Save up to 40% on COREfast. 
Why pay more when you can get the 
best backup for less? Buy COREfast, 
PC Magazine's Editor's Choice for 
backup software two years in a row, 
and get $35 back. That's a savings of 
up to 40%! 


Feel Secure With the Best in 
Backup. COREfast reliability means 
you'll always have a restorable back- 
up on hand. It’s easy to use, flexible 
and fast. 


Grow With the Industry Leader. 
As your backup needs expand, CORE- 
fast users can easily move to CORE- 
tape 40, 60/100 and 150/250MB tape 
backup systems. There's no need to 
learn new software or change backup 
procedures. Standardize on CORE— 
it's the only company you'll ever need 
for backup. 


COREpower Your Backup With 
a $35 Rebate, Today! 
Tear off the attached =< 
$35 rebate cou- =~ 
pon and fol- “a 
low the 
instruc- \S 
tions listed 
on the back. 
Buy COREfast 
from your local 
dealer or call a CORE 
representative today. This 

offer expires November 30, 1988. 


Northeast Region: Southern Region: 







OP, 
yy 






f 


203/357-1339 407/997-6055 
Central Region: Western Region: 
312/439-0511 213/312-8130 


International Sales: 
407/997-6055, FAX: 407/997-6009 
Distribution through Kenfil, MICRO D, Gates and 


GBC Distributors, In Canada, contact Markham 
international 


{CORE 


INTERNATIONAL 


J 
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CORE Inlernational CORE COREfast and COREtape are registered 
trademarks ol CORE Inlesnational Inc. 


©Copynght 1968 CORE tnternalwonal. Inc 
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ing data transfer rates more typical of a 28- 
ms. drive. 

The drive mechanism itself, contained 
within the removable unit, features a 
voice-coil actuator with an imbedded ser- 
vo control and Plus’s Airlock automatic 
head-parking technology. Even if power 
goes down during a read/write operation, 
Airlock automatically moves the heads to a 
nondata area of the platters and locks them 
into place. 

Plus’s straightforward and generous 
documentation makes installing the sys- 
tem easy, provided that you’ve mastered 
the screwdriver and don’t run at the first 
sight of PC innards. After installing the 
RLL controller and the system housing, 
you need only DOS format and partition 
the disk; the units ship low-level-formatted 
to match the controller. You can use 
DOS’s FORMAT and FDISK commands 
or Plus’s PREPARE utility, which auto- 
mates the procedures. 

Owners of IBM PC ATs with a BIOS 
dated 1/10/84—1ypically the original 6- 
MHz models—will also need to run a Plus 
utility that patches the IBMBIOS.SYS 
file. This should be viewed as an advan- 
tage of the Passport rather than a disadvan- 
tage; some products, such as ProStor’s 
TransPac, simply don’t work with such 
machines. 


PASSPORT TO PLEASURE Aside 
from its compact design and speed, the 
Passport boasts a number of features that 
make life with removable mass storage a 
breeze. 

For instance, the Passport allows you to 
set whether or not the Passport will be the 
boot disk by adjusting a sliding switch on 
the back of the removable disk. This 
means that you could install the Passport as 
the second or third drive in a system and, 
by moving one easy-to-reach switch, tem- 
porarily designate the Passport as drive C:. 

While this feature will undoubtedly ap- 
peal to the indecisive among us, it’s also 
useful for running different operating sys- 
tems on the same machine. You could, for 
instance, maintain DOS on your stationary 
system drive and install OS/2 on a Passport 
disk. Switching to OS/2 would be as sim- 
ple as ejecting the Passport, sliding the 
switch to the boot position, and resetting 
your system. 


Each removable disk also sports a | 
wtite-protect switch on its rear panel, for 
those times when you just don’t trust your- 
self or your coworkers with irreplaceable 
data. Another fool-proofing feature, the 
LOCK utility, locks the disk into its hous- 
ing as a safeguard against accidental | 
ejects—a potential problem in network in- 
Stallations. 

An optional battery holder installs into 
the base housing and accommodates a 
standard 9-volt battery. The battery sup- 
plies power only to the disk-eject mecha- 
nism and allows you to eject the Passport 
disk even if you lose system power. 

Our evaluation unit not only ran flaw- 
lessly during official PC Labs testing but 
also passed a few unofficial tests that— 


= The Passport comes 
with adapters for the 
XT/AT bus or for the 
PS/2’s Micro Channel 
architecture. 


you guessed it—you wouldn’t want to try | 
at home. For instance, twice I dropped our 
40MB evaluation unit—not wrapped in its 
foam-padded carrying case—from a 
height of over | foot onto a hard counter- 
top. The unit operated fine afterwards, 
though it sounded as if the bearings may 
have suffered damage. Then | slid the 
Passport into its carrying case and dropped 
the unit repeatedly from a distance of about 
3 feet. Once again, the disk operated per- 
fectly. 

It’s not likely that your Passport will 
suffer such falls—and Plus encourages 
you to treat the disk as if it were a 35mm 
camera—but it’s nice to know that you 
won't lose months of work if you have but- 
terfingers at the wrong time. 


IDEAL FOR BACKUPSECURITY Plus 
Development offers the Passport with 
adapters for the XT/AT bus or for the 
PS/2’s Micro Channel architecture, mak- 


| ing it an excellent choice for transporting 


data between the two standards. A fast im- 
age-backup program also makes the drive 
ideal for backing up other hard disks. Last 
but not least, the Passport’s quality and 
portability make it ideal for high-security 
applications and for toggling between two 
operating systems—such as OS/2 and 
DOS—on one machine. 

The Passport also has its drawbacks, 
however. Like the Plus HardCard 40, the 
Passport prohibits you from performing a 
low-level format on the disks. Plus claims 
that its testing and error marking of the 
disks is so exhaustive that end-user low- 
level formatting would only cause prob- 
lems. Regardless, some users—this one 
included—will resent not having the abili- 
ty to low-level-format the disks. 

In addition, the Passport’s significant 
cost may disqualify it from applications 
that call for more than one or two remov- 
able disk units per machine. The cost of in- 
Stalling a Passport on a system is in line 
with the cost of getting started with a Ber- 
noulli Box II, but the Passport quickly be- 
comes more expensive once you begin 
adding new removable disks. At $795 per 
40MB disk and $595 per 20MB, you'll 
probably be spending more than you bar- 
gained for if you use Passport to expand 
storage capacity. 

All in all, the Passport unquestionably 
rates among the most intelligently de- 
Signed products I’ve seen, period. It’s 
small, tough, fast, and highly port- 
able—everything you want in a hard disk, 
removable or otherwisc.—Mitt Jones 


PROSTOR INC. 


TransPac 
The ProStor TransPac attaches a lightning- 
fast disk mechanism to a three-sided plas- |’ 
tic mounting. The assembly slides manual- 
ly into an inexpensive half-height housing. 
Unlike the other systems we tested, the 
TransPac attaches to your system’s exist- 
ing ST-506, MFM controller. While using 
a 5-megabit-per-second controller would 
seem to make the drive a slow performer, 
the system’s 28-millisecond access time 
overcomes that limitation and makes it 
rank high among the disk subsystems we 
tested 


Unfortunately, speed and a mechanical 
disk lock are about the only things this sys- 
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THE WORLD'S 
BEST-SELLING 
NE 


THE ST225 


Proven reliability. That’s the reason Seagate’s 20 MB half-height hard 
disc drive is so popular, with over 3 million sold in less than three years. 

Who proved it? Millions of computer users around the world. They’ve 
benefited from our continued design and manufacturing improvements. 
And they’ve proved that the ST225 has an MTBF of 30,000 hours. 

Which means years of uninterrupted performance. And a disc drive 
you can rely on. 

Reliability has helped make Seagate the world’s leading independent 
manufacturer of 51/4” and 34" hard dise drives. 

If you're looking for a proven 20 megabyte drive, ask for the ST225. 

Call Seagate at 800-468-DISC. Put the best seller to work for you. 


SS Seagate 


The first name in disc drives. 
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‘secure. 


si‘ktr, a. [L. securus]: The ability to keep your 
confidential data and your whole personal computing 
environment away from prying eyes and meddling 


associates. 


Securing your personal computer 
files has, until now, been a com- 
plicated and mostly unreliable 
matter. Not any more. 

The Tandon Personal Data Pac is 
the world’s first truly removable, 
self-contained Winchester hard disk 
drive that pops in and out of its 
receptacle with the stroke of a key. 
You just lock the Personal Data Pac 
with your entire computing environ- 
ment in your desk or your safe. 

And when your business keeps 
you on the move, the Tandon 
Personal Data Pac lets you take 


your office with you. It fits easily in your brief- 
case or your garment bag. If the airlines lose it, 
don't 


fret. Backing up a 
full Personal Data 
Pac onto another 
takes only a few 
minutes. So you 
can take one and 
keep a copy secure 

in your safe. 

The Personal 
Data Pac protects 
your data well. It's 

a hearty little traveller that can take a lot of 
abuse. It can cope with the rough and 








desk. Your precious programs and 
data remain cradled inside. Safe, 
secure, and ready to use. 

The Tandon Personal Data Pac 
shatters the storage limitations of 
your personal computer. When 
your first high-capacity Data Pac 
is full, pop in a fresh one and 
you're ready to go on. Infinitely. 

If you need to share your PC, 
software and data, the Tandon 
Personal Data Pac offers the saf- 
est, cheapest and most reliable 
“network” pos- 
sible for 

transferring 

high- 
capacity files 
quickly and 
easily. And, you can 
make any computer 
your personal dedicated 
workstation, simply 
inserting your own Data 

Let your Tandon Dealer show 
you how the Personal Data Pac can make living 
with your PC more economical and productive. 
See him today, or call us at 1-800-556-1234, 
Ext. 171 (in California 1-800-441-2345, Ext. 171). 

Security for a small price. 
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personal computing. 
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tem has going for it. At $1,095 (including 
cables), it’s expensive. And additional 
disks will cost you just as much. 

The 32MB Peripherals Technologies 
Inc. (PTI) disk carries a shock rating of 


80g and boasts true automatic park and | 


lock. But without an enclosure to help 
buffer shocks, I wouldn’t feet comfortable 
taking this unit much farther than the com- 
pany safe. 


i ba “The (Chicony) keyboard achieves a touch 
q that is the closest to the official IBM feel...” 


PC Magazine (Sep. 29, 1987) 


(mt (Ortiesl ip. Callnecigel mel emcees mellime ry 
having the nicest touch of any keyboard 


I tried during these tests...” 
PC Magazine (Feb. 16, 1988) 









n} use genuine 
mechanical key switch technology, not 
rubber or sponge built with springs to 
simulate mechanical switches. This 
provides you with an IBM-like “click” 
tactile touch or a silent tactile touch. 
Featuring a sculptured Arc-profile 
design, double-injected key caps with 
identifying alphanumencs molded in 
place, not painted on, for extended life, 
and a host of other features, Chicony 
keyboards are the right choice for 
your system. 

To feel the difference that a Chicony 
keyboard can make, contact your 
nearest Chicony dealer or cail us. 






The Final Touch 


Chicony America, Inc. 


1641 W. Collins Ave. 
Orange. CA 92667 


Tel (714) 774-6151 
Fone (714) 771-3246 





Easter Office: 
4637 Stalton Rd., Suite 6 
Piscataway, NJ 08854 
Tek (204) 819-8300 


Fenc_(201)819-6303 


1BM, XT, AT, PS/2 are trademarks of Intemational Business Machines Corp. 
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| configure your AT for a second disk drive 
| and tow-levet-format the disk, yet no- 











In addition, figuring out how to install 
the disk in your particular system can be 
difficult. That's partly because the system 
doesn’t come with its own control- 
ler—ProStor can only guess at the exact 
configuration of your computer. But the 
one page of printed instructions that ac- 
companied our unit was insufficient even 
for knowledgeable users. 

A more extensive set of installation 
guidelines is included on the TransPac 
software disk, along with Disk Manager 
software, but the instructions were geared 
more for a technician than an end user and 
were poorly written, as well. 

Once past the hardware installation, the 
conspicuous lack of documentation once 
again caused problems. First, you have to 


where does ProStor tell you which drive 
type to enter or give you the information 
you need in order to venture an educated 
guess. If you opt to use the Disk Manager 
software to prepare the disk, you'll get a 
menu with several specific drive models to 
choose from. Still, the menu shows several 





ProStor Inc. 

55 Hawthome St., #530 
San Francisco, CA 94105 
(415) 974-6462 

List Price: $950 (with cables, $1,095); Da- 
taframe alone, $145. 

Requires: IBM PC, XT, AT, or compatible; 
DOS 2.0 or later. 

In Short: A 32MB removable hard disk, 
ProStor TransPac shines on 


the 
performance but 
lacks the durability and elegance of the com- 
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. WHOLE EARTH 
A t ELE CTRONICS 


2990 TTH STREET BERKELEY, CALIFORNIA 94710 


THE BEST 286 VALUE wi! 


WHOLE EARTH F 4 49 
TURBO 286-40 e 
40 MB HARD DRIVE FREE FREIGHT 


10 MHZ (excluding Alaska & Hawaii) 
1.2MB Fujitsu drive 
Monographics card FREE 
TTL monitor w/tilt & swivel Mu EE}: merch ‘che 
512K RAM (IMB possible on enuBio.. 
motherbord) Menu Blocks The Ocks. 
Coprocessor socket Intel 
© Parallel printer port M elligent 
© AT style keyboard s enu 
© 200W power supply ‘ystem 
© Price includes hard AN 89: 95 


7 
Bridgeway Publishing 2 ver 





drive controller by 
Western Digital 
8 Expansion slots 


10 MB XT 


20 MB 286 
40 MB 386 


Call for our FREE catalog! 
P co M P. L E TE - Miers | a at absolute lowest 
— — Printers, software, modems 
WHOLE EARTH S YSTEM! Callin your order or use the order form! 
COMPUTER SYSTEMS 


WE BEA TANY COMPUTER SYSTEM 
PRICE ANYWHERE “The Best You Can Buy” 
WHOLE EARTH WANTS 2 Lee ae ee 
YOUR BUSINESS -- eee ae 


* Licensed MS-DOS 3 3 Available with System Purchases 


CALL US BEFORE YOU BUY! © Lowest Prices on Thousands of Other Goods 


*® FCC Approved 
* Some restrictions may apply. * 48 Hour Burn-in 


FOR MORE INFORMATION AND ORDERS CALL TOLL FREE: 


wae 1-800-323-8080 


For CA calls or carers Spor : 415-653-7758 Call for freight and COD info. 
¢ WHOLE EARTH E LECTRONICS © 2990 7th St. ¢ Berkeley, —* 94710 « 
FREE FREIGHT OFFER GOOD IN CONTINENTAL USA ONLY — MAil. 
ERRORS SUBJECT TO CORRECTION — PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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models of PTI disks, and neither the docu- 
mentation nor the disk itself revealed the 
appropriate model number. 

In all fairness, ProStor customer sup- 
port was knowledgeable and courteous, 
but the pleasant surprise of such customer 
service didn’t make up for the frustrating 
lack of documentation. 

If you can get through the installation 
process with your sanity intact, and if all 
you want is the ability to tuck your disk 
away safely at night, the TransPac will un- 
doubtedly fill your needs. It delivers un- 
questionably high performance in a half- 
height package. 

ProStor also markets several other 
TransPac models, including a Seagate 
drive and SCSI interface that also sell for 
$1,095. Several drives will work with ei- 
ther a PC/XT/AT compatible or an Apple 
Macintosh. 

A year ago, the TransPac might have 
been a hot product. Even now, the SCSI- 





Sennen oe 
makes you part of the 








Information Systems takes care of its own. 


Service Excellence Through People, Pride and Professionalism’ 


1-800-325-5500 
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NEC TAKES CARE 
OF ITS OWN. 


———. nobody takes more care fag 
: offering you quality service 
than the family of NEC 
Customer Engineering 

=~ and its authorized dealers. 

We offer a full range of service 
optiting, quality parts, and comprehensive maintenance 
contracts. Call us, and find out about the many ways NEC 


= The TransPac delivers 
unquestionably high per- 
formance, but why spend 
$1,095 when you can 
spend less on products 


| that offer greater speed. 


based version undoubtedly delivers perfor- 
mance that few fixed disks could match. 
At least with the TransPac, however, the | 
question you should ask is, why spend 
$1,095 on the TransPac when you can 
spend less on products that offer greater 
speed, more rugged designs, and an all- 













uter Or reagan 





NEC 


BOX 193 STORY CITY, IOWA 50248 


| around more-clegant solution to remov- 


able mass storage?—Mitt Jones 


TANDON CORP. 
Ad Pac 


With the Ad Pac external disk housing and 
the Personal Data Pac removable disk 
combination, Tandon Corp. has devel- 
oped one of the fastest, toughest, and least 


| expensive removable hard disk systems. 


Rather than depend on an expensive servo 
mechanism to gain speed, as does Plus De- 
velopment Corp. with Passport, Tandon 
depends on a large hardware disk cache to 
tweak maximum throughput out of old- 
fashioned—and_inexpensive—band-step- 
per disks. 

The Ad Pac and Personal Data Pac 
combination, which includes Tandon’s 
RLL (run-length-limited) controller and 
one external disk receptacle, lists for $998. 
Each additional 30MB Personal Data Pac, 





THE NEW LAPTOP LEADER 


MITSUBISHI 
ELECTRONICS 


mp286L 


Portable Personal Computer 


The new leader of the laptops is here, and Larson Systems has tt. Mitsubishi® 
mp286l — the laptop portable that just won't compromise on readability, flexibility 
or durability 


© 11-inch cold cathode black on white/or reverse screen 
for 


readability. 

© Assembled in U.S.A. for durability. 

© Full 1-year manufacturer's warranty. 

Limited time only ~ free EASY AIM® hard disk manager with 


Dual 1.44 MB floppy drives, $2599 
of 20 MB hard drive and | floppy $3145 
(all mp286L options available) 


OESKTOPS 
Mitsubishi 286/12 small footoomt =SCALL 


Mitsubishi 386/16 SCALL 






A 
mys an 


—" 


= 
ORDER TODAY! 
CALL TOLL-FREE: 
0-525-3995 
FAX ORDERS: 515-733-2508 
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Has More In Store 


More Experience. More Choices. More Support. 









Storage Dimensions, 


Mh 


the world’s broadest range of high capacity 5%-inch 


mass storage abeyance featuring 115 to 1,144 MB capacities. 


Nobody delivers innovative, 
We esl Ue storage 
lutions fortoday’s high-end 
PC applications better than 
Storage Dimensions. 
In fact, with our expanding 
Bee uct line engineered for 
ading edge requirements, 
we're the fastest growing 
company in high-capacity 
(over 100 MB) PC mass storage. 
We built our reputation 
with SpeedStor. the industry 
standard integration and 
partitioning software for DOS 
applications. But that was just 
the beginning.Since then our 








hardware product line has 
grown to encompassa wide 
range of plug-and-play5%-inch 
storage subsystems with 


‘Than Storage Dimensions. 


capacities from 115t01,144 
megabytes. All offer unbeat- 
able price/performance. 
SpeedStor hard disk 
subsystems are designed for 
PCAT™ and PS/2™ systems 
running demanding 
PC-DOS applications. | 
LANStor™ disk 
subsystems provide 
exceptional perform- 
ance for Novell" 
network fileservers, including 
support for NetWare” v2.1. 
Without running COMPSURF. 
LaserStor™ write-once 
optical subsystems are 
engineered for applications 
requiring large amounts of 
permanent data storage on 
removable cartridges. With 
proprietary LaserCache™ 
software to increase speed 
and throughput. 


Product Apphcation Capacity —_ Interfaces 
Family Range 





All are backed by the 
knowledgeable supportand =f 
responsive service you expect. 
Including hardware and 
software technical support. 
Applications assistance. 
Comprehensive documenta- 
tion. A full one-year warranty. 
And more. 


Need More Information? 
Call (408) 879-0300 Ext. 801. | 





Call nowfor applications 
assistance, pricing and fast 
delivery. There's always more 
instore atStorage Dimensions. 


More In Store: 








Storage Dimensions, 2145 Hamilton Avenue, San Jose,CA95125 


‘SpeedStor, LaserStor, LaserCache and LANStor are trademarks of Storage Dimensions. 
©1968 Storage Demensions. 


& STORAGE DIMENSIONS 


A MAXTOR COMPANY 
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Eliminate repercussions 
caused by loss or 
damage to your keycard. 


Run Novell worry free 
without the keycard. 


The NetSafe program will allow 
Novell’s Advanced Netware 2.0, 
2.0a, 2.1, 2.11, SFT & 
Microchannel to run without the 
keycard. 








NetSAFE provides protection 
and backup of your system, Free 
slot in your server and allow 
server to exceed 12MHz bus 
speed. 


NetSAFE $99. US 


ANTI-VIRUS 


Shield yourself against deadly 
virus assault. From the masters | 
of security we bring you protec- 
tion against the newest plague of 
the universe. 


ViroSAFE $59. US 





Eliminates the hardware lock for 
P-CAD v3.0, CAPS, CARDS, 
| PLACE, and ROUTE. 





P-SAFE. $99. US per driver 


other products available for : 
CADkey, CADvance 


Visa, Mastercard or Amex 
plus $10.00 handling 


Fort Garry Place 
2704 - 85 Garry Streel. 


Nasdec (Manitoba) Inc. 
Winnipeg MB, CANADA. 
(204) 986 - 2798 


fax (204) 943 - 3702 
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which contains the actual disk mechanism, | 
carries a list price of $399—about $400 
less than a 40MB Plus Passport disk. 

A Data Pac measures 2.5 by 4.7 by 7 
inches (HWD) and weighs 2 pounds 10 
ounces. Though thicker than Plus Devel- 
opment’s Passport, the Data Pac transports 
easily and is built to travel. Tandon places 
the shock rating at an unheard-of 300g, 
thanks to heavy shock mounting and a 
mechanism that actually lifts and locks the 


| heads away from the platter surfaces. Oth- 


er removable disks reviewed here park, 
and sometimes lock, the heads on a non- 
data area of the disk, but the delicate heads 
still rest on the platter surface and can be 
damaged during severe falls. 

Like the Passport disk, the Data Pac 
smoothly motors in and out of its recepta- 
cle. The receptacle accepts the disk auto- 
matically once you’ ve partially inserted it; 
you issue acommand or a key combination 
to eject the disk. This automatic loading | 
could present problems if the eject motor 
fails since there is no easy way to manually 
eject the disk. 


NO DATA DANCING But the power- 
eject approach boasts advantages as well. 
Since making sufficient contact with the 
connector depends on the exactness of the 
feeder mechanism rather than the brute 
force of a manual insert, wearing down the 
connectors is not a problem. More impor- 
tantly, the eject routine automatically 
parks and locks the heads before the disk 
ejects, ensuring that the heads won’t be tap 
dancing on your data when you dash 
through the airport toward your departing 
flight. 

The ST-506, RLL controller includes a 
128K hardware disk cache—one of the se- 
crets of the Ad Pac’s field-leading perfor- 
mance. When the controller receives a re- 
quest for data, it saves a time-consuming 
disk access by fetching the data from its 
own RAM if the requested data is already 
in the cache. If not, the controller instructs 
the disk to read not only the sector the sys- 
tem requested, but also the full track con- 
taining that sector and the next seven 
tracks. The eight tracks of data are then 
tucked away in RAM, awaiting the likeli- 
hood that the next read request or two will 
fall within the cight-track range. Since a 
disk can read eight tracks sequentially 





Ad Pac 

Tandon Corp. 

20320 Prairie St. 

Chatsworth, CA 91311 

(818) 993-6644 

List Price. $599; Personal Data Pac, $399. 
Requires: IBM PC, XT, AT. or compatible; 
Propretary Tandon version of DOS. 

In Short: Tandon’s Ad Pac offers the best 


performance of the removable-mass-storage 
systems we tested. It also offers a combina- 
tion of economy and ruggedness that no other 
removable hard disk could matcb. 
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much faster than it can read them upon 
Separate request, the cache boosts through- 
put significantly. Several other products 
incorporate similar caches, commonly 
called look-ahead buffers, but most can 
hold only half or a single track of data. 

Though PC Labs rated the mechanical 
speed of the Data Pac at about 85 millisec- 
onds (100 ms. using DOS sector reads), 
the overall throughput was the highest of 
any removable mass-storage system we 
tested. 

Installation of the Ad Pac hardware is as 
easy as snapping in the controller board, 
plugging in a spare power lead from your 
power supply, and hooking a cable from 
the controller’s port to the external recepta- 
cle. The dream of hassle-free installation 
begins to fade once you boot up your sys- 
tem and begin preparing the Data Pacs for 
actual use. In short, instead of integrating 
nicely with your system, the Ad Pac 
moves in and takes it over. The blame be- 
longs with a persistent and bothersome se- 
ries of menus, Tandon’s spotty installation 
documentation, and disk initialization 
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AccountMate Accounting 
oftware, Designed for Change. 


AccountMate” Integrated accounting software from SourceMate: 


t SourceMate, innovation has been our business SourceMate provides comprehensive support for all 
| \ right from the start. We didn’t become the leader your needs. In additlon to free telephone support, you 1 
[--\ In database accounting technology by matching gain access to our worldwide network of expert consul- 
4. Athe competition. In addition to introducing the tants who can reengineer AccountMate source code to fit 
first true dBASE III accounting system, we released the any specialized business application. 
first multiuser dBASE® accounting system. Not only are If your accounting software doesn't match your 
we known for reliability and speed, but for first-rate tech- business, how much productivity are you losing every | 
nical support as well. Now our team of top software working day? Maybe it’s time you investigated 
engineers has created a system that fits the workplace so a serious solution. Call today to receive a free AccountMate / 
precisely, so intuitively, it's practically effortless. The result BusinessPak, your introduction to the SourceMate family | 
is AccountMate 2.0 the most streamlined database of business accounting software. | 
accounting software you can buy for business. AccountMate modules are priced from $295. 
wide 


reports give you instant access to the information you 
need to make informed decisions. Sophisticated multilevel 
passwords Increase your control over sensitive accounting 














AccountMate's easy data lookup and up-to-the-minute §00-877-8, 896 ae. 








ay 








information. For speed and additional security, you can even ee 4 
set key data fields to be bypassed during regular data entry. We | iroduce solutions. 


Lu Siniryside Ave Rony valley, CA PUPIL 19os, Weer “310 GOT Far > M951, Telephone Wy F8riUN 
| *Yersion 2.0 modules currently available include. General Ledger, Accounts Receivable, Accounts Payable, Sales Order, Purchase Order a | 
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The Power 


The high-powered executive 
needs computing power and 
Slexibility to match his needs. 
Spreadsheets. Data base 
management. Networking. 
CAD. CAM. Desktop 
publishing. Word processing. 
DettaGold computers 
provide speeds up to 20MHz 
from a complete family af 
8088 to 80386 desktops, lap- 
tops, tower-based file servers 
and portable systems. With 
options of 3.5" or 5.25" 
media. 


The Support & 
Reliability 

Sit back and relax. You're 
backed by DeltaGold’s 
strong worldwide sales and 
service network. DeltaGold 
computers provide a com- 
prehensive support package 
including the most complete 
software, written documenta- 
tion, and video training 
package in the industry. 

It includes the DeltaGold 
GoldDesk, which emulates a 
Mace-style interface with on- 
screen icons and full mouse 
functions on a DOS machine. 
DelttaGold quality is backed 
by an 18-month warranty 
and a toll-free technical 
support hot-line. 


Learn more about the power, 
support and reliability of 
DeitaGold computers. Call 
toll-free 1-800-255-DELTA. 





The Power of 
DeltaGold Computers 


The Support & Reliability of 
DeltaGold 


DELTAGOLD* 


DELTA COMPUTER CORP. 


(508) 339-5575 
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commands completely different from the 
commands DOS provides. 

Once up and running, our evaluation 
unit performed just beautifully under nor- 
mal working conditions and even proved 
fun to use. 

After concluding our official testing, 
we couldn’t resist testing the Data Pac’s 
ability to survive a fall. With a shock rating 
of 300g, the Personal Data Pac invites bru- 
tal testing. 


SCHOOL OF HARD KNOCKS First, 
we dropped two Data Pacs from a distance 
of about 16 inches onto a hard countertop. 
Both to our surprise and Tandon’s, neither 
unit worked after the fall. As it tuned out, 
an apparent design flaw in the mounting of 
the ribbon-cable connector can cause the 
connector near the rear of the unit to fall 
out of alignment during severe shocks. 
The disks required only a simple fix: re- 
moving three screws, lifting off the plastic 





end-panel, and realigning the connector. 
Tandon is aware of the connector’s poten- 
tial to be shocked out of alignment and is 
working on a fix. 


# The Ad Pac auto- 
matically parks and locks 
the heads so they don’t tap 
dance on your data when 
you dash to your flight. 


Next, we took the drop testing to an ex- 


treme. Following the example of a Tandon 
salesman at a recent computer exposition, 
I casually tossed a Data Pac over my shoul- 
der, tuning in time to watch it bounce on 





the hard rubber floor of PC Labs. The plas- 
tic end-panel suffered two cracks, but the 
disk whirred into its receptacle and went to 
work without complaint. This time, the 
connector hadn’t even shaken loose. 

Tandon’s advertised 300g rating actual- 
ly governs the disk mechanism itself. 
Cracks in the plastic casing may render the 
disk unusable at lesser shocks. But a plas- 
tic casing is much easier, and cheaper, to 
replace than a disk mechanism. And, if our 
tests are any indication, you need not wor- 
Fy too much about either if you treat your 
Data Pacs with some amount of respect. 

Like Plus Development’s Passport, 
Tandon’s Ad Pac system includes a com- 
mand that allows a quick backup of a disk 
onto a Data Pac. However, the Ad Pac’s 
backup command works only from one 
Data Pac to another. You'll have to buy 
two receptacles or Tandon’s dual-disk re- 
ceptacle if you want to take advantage of 
this feature. 


N Now for 0/2! Point-And-Shoot PC-FullBak 
=» iS now available for your OS/2 system. 
FAS 1 Point-And-Shoot PC-FullBak is the fastest 
= backup utility—period! Run it on your IBM 


PC, XT, AT, or PS/2 30, 50, 60, 80 or true hardware 
compatible at up to 20 mhz! 


SIMPLE! dust use the light-bar menu to select 


Point-And-Shoot. 
PC-FULLBAK 


Y “#. data all over your hard-disk with a single command! 


RELI ABLE! Point-And-Shoot PC-FullBak keeps 


your data safe—but don't take our 
word for it: “The product has never failed to give me a 
reliable RESTORE.”—Jim Seymour, Micro Business 
A B ARG ‘AIN I With Point-And-Shoot 

» PC-FullBak, you'll never have 
to talk about the data that got away. And at only $129.95, 
it's a bargain! Available at quality software retailers or 
from us at: (512) 328-1041. Your satisfaction is quaran- 
teed—or we'll refund your money! And that's no fish story. 


AWARD-WINNING 
SOFTWARE! 


The award-winning family of 
| products from Westlake Data 

f 3 Corp. has received 
PC Magazine's 
Editor's Choice Award 
and has been 
cai} nominated for 
PC Magazine's Technical 
Excellence Award. 


Hard-Disk Backup Easy as 
Shooting Fish in a Barrel! 





DATAGS CORP 
P.O. Box 1711, Austin, TX 78767 Telephone: (512) 328-1041 
PS!2 and OS/2 are Irademarks of Internatianal Business Machines, Inc 
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Setecuw IN A BLUE Me 


SCANMAN™ ry 


Pop any image up to 4"x II" straight into your 1BM PC, XT, AL PS/2 or 
100% compatible system. Gip it. crop it (eae! rotate it, colori / 


4 tinea , 





en =, 1 
CALL TOLL FREE: (800) 231-7717 OR (800) 552-8885 IN CALIFORNIA | 
Please send me my ScanMan: PAULEB . 


0 ScanMan for IBM PC, XT, AT, PS/2 models 25 and 30, and 
100% campatibles $299.00 


0) ScanMan far IBM PS/2 model 50 and above and 100% campatibles $349.00 
Shipping and Handling (per item): $ 650 
CA Residents add applicable sales tax: 


$ 
Total $  _. 
O Check ar Money Order Enclosed O Visa 0 MasterCard 


Card Number I EO ie 
Cardholder Name 
Authonzed Signature 
Ship to: 


[Please pnt) 


i Name ——— Phone ee 


Address = ee Se * 


Cillj! SU | Zi) ——__—egynme imma — ——— 
Offer valid in the US. only Allow 2-3 weeks for delivery. 3G-day Money Back Guarantee, DEALER INQUIRIES — 
WELCOME Send to: LOGITECH, inc_attn Coupon Redemption Program, 6SQS Kaiser Dive, Fremont. CA 945S5 
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m= REMOVABLE MASS STORAGE 


The Ad Pac shares the same cost-effec- | 


tiveness limitations as do the other remov- 
able hard disk products: if your applica- 
tions demand more than one or two 


removable disks per station, the cost be- | 
comes outrageous compared with the cost | 


of products like the Bernoulli Box II. On 
the other hand, if you need the speed of a 
removable hard disk product for such an 
application, the Ad Pac is by far the least- 
expensive of the group. 

Aside from the annoying software in- 
Stallation and the problem with the loose 
connector, my only major complaint with 
the Ad Pac concems its lack of true auto- 
parking. Though it does an excellent job of 
lifting and locking the heads each time you 
eject a disk, the Ad Pac’s head-parking 
mechanism won’t avoid head crashes 
when you tum off your system or during 
sudden power loss. 

The Ad Pac includes MS-DOS 3.2 (or 
later) and Tandon’s Personal Data Pac 
Utilities. Each Personal Data Pac ships 
with Tandon MS-DOS, GW-BASIC, and 
Microsoft Windows already installed. 

Tandon markets two 80286-based ma- 
chines—the Pac 286 and the Pac 286 Plus 
—with built-in receptacles for the remov- 
able Personal Data Pacs, 

The Ad Pac and Personal Data Pac are 
hard to beat. The system ranks as the fast- 
est removable-mass-storage system and 
among the least expensive. Though flexi- 


ble-cartridge systems are the most able to | 
take a beating, the Personal Data Pac’s | 


tugged construction makes it a safe choice 


among removable hard disk subsys- | 


tems.—Mitt Jones 


TRADEWINDS PERIPHERALS INC. 
Traveldisk 10 (Model 1) 
Traveldisk 22 (Model 2) 


Late last year, Tradewinds Peripherals be- 
came the first manufacturer to produce a 
| truly portable, external hard disk—the 
' Traveldisk—thereby simplifying the tasks 
of transferring, securing, and backing up 
, your data. Although the Traveldisk cur- 
| rently faces competition from similar 
units, such as Aristotle Industries’ Plato 
Hardpac 20 (also reviewed in this issue) as 
well as other types of removable hard disks 
and cartridges, it still earns high marks for 





its durability and portability. 

The models we received for testing in- 
cluded the Traveldisk 22 (Model 2), which 
is priced at $615, and the Traveldisk 10 
(Model 1), which sells for $390. The nec- 
essary cabling and bus extender card add 
$115 to the price of each unit. Both drive 
models are sold in 10, 22, 32, 40, 49, or 
100MB versions, which range in cost from 
$390 to $2,065 (not including bus cards or 
cables). This wide range of storage capaci- 
ties should meet the data backup needs of 
most users, To make backup even easier, 


the units come with Take I] backup soft- | 


ware. 

The Model 1 units are pocketsize, 
weighing in at 3 pounds 2 ounces and mea- 
suring 2.6 by 4.15 by 5.9 inches (HWD). 
At 4 pounds, 2 ounces, and 3.5 by 5 by 7 


PC 
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Tradewinds Peripherals Inc. 
10243 Glenoaks Blvd. 

Pacoima, CA 91331 

(818) 896-6634 

Traveldisk 16 (Model t) 

List Price: $390; bus extender card, $50; ca- 
bles, $65; vinyl carrying case, $20. 

Requires: IBM PC, XT, AT, or compatible; | 
DOS 3.2 or later. 
TIRCLESSOONREADERSERVICECARD | 


Traveldisk 22 (Model 2) 

List Price: $615; bus extender card, $50; ca- 
bles, $65; vinyl carrying case, $20. 
Requires; IBM PC, XT, AT, or compatible; 
DOS 3.2 or later. 

In Short: The Traveldisks are distinguished 
by their ability to withstand major shocks. 
‘They ‘Te also smali enough Yo Oc easily trans- 
ported and are available in a wide range of 
storage capacities that can suit almost any- 
one’s backup needs. 
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inches (HWD), the Model 2 units are 
somewhat heftier—but still not big enough 
to make transporting them an awkward or 
strenuous activity. For convenience, you 
can purchase a $20 padded vinyl carrying 
case for the disks. Like the Plato Hardpac 
20, the small size of the units also makes 
them ideal for fulfilling data security 
needs—simply unhook them from your 
system and lock them away ina safe place. 

A Winchester drive and a drive control- 
ler board are packaged together and shock- 
mounted inside each Traveldisk’s solid 
metal case, The drives use a standard ST- 
506 interface, and an MFM coding 
scheme. While the two 34-inch platters in 
the 1OMB model are coated with a tradi- 
tional oxide covering, the disks in units 
with capacities of 20MB or more are cov- 
ered with the newer and tougher thin film, 

The Traveldisk is shipped with both a 

| low- and high-level format. You'll just 

' need to copy your DOS software to the 
disk. The company wars that you may re- 

| ceive an error message if you are using cer- 
tain early versions of DOS 3.1 and 3.2. To 
correct this problem, Tradewinds has in- 
cluded DOS 3.1 and. 3.2 disks, which 
modify one of your hidden-system files 
when you reboot with them. 

If you should need to reformat the Tra- 
veldisk, the manual instructs you to dis- 
connect any existing hard disk drives first 
in order to avoid accidentally formatting 
them. Reformatting is a relatively simple 
procedure, requiring that you first use the 
DOS DEBUG command. The rest of the 
procedure is uncomplicated: partition your 
disk using FDISK, and then format it using 
the DOS FORMAT command. 

Unfortunately, the manual we received 
made this procedure unnecessarily confus- 
ing. Though the manual was clearly 1a- 
beled as ‘‘preliminary,’’ the company has 
been shipping Traveldisks for some 
months now. 

The power (20 watts peak, 12 watts av- 
erage) is supplied to the Traveldisk by 
means of a half-length bus card that installs 
in PCs, XTs, ATs, and PS/2 Models 25 
and 30, The bus cards’ design is clean and 
simple, unmarked by any jumpers or 

| EPROM chips. A thick, 3-foot cable con- 
mee’s the Miodel 2 adsive bo tthe snd: the 
Model 1 is connected via a 2-foot-long 
shielded cable. 
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| shattering shocks and vibrations. 


AUTOMATIC CONFIGURING Once 
connected to a system, the Traveldisks 
automatically configure themselves as 
drive C: if no hard disk is present, and as 
drive D: in systems with one hard disk in- 
stalled. Likewise, if the system has only 
one hard disk that has been logically parti- 
tioned, the Traveldisks will configure 
themselves as the next available drive. In 
systems that already have two drives in- 
stalled, the Traveldisk will take the place 
of the second drive, thereby making it in- 





accessible. The company plans to intro- 
duce a device driver to override this limita- 
tion sometime later this year. 

While both units are similar in that they 
lack activity indicator lights, the Model 2’s 
clean, sealed casing contrasts with the 
Model 1’s cutout design. The open design 
was built to accommodate the U.S. mili- 
tary, which wanted a portable unit that 
could also fit directly inside PCs, XTs, and 
ATs. (There are plans, though, to replace 
the Model 1 with the Model 3, a unit that is 
under development. It will feature a Ys- 
inch connector and will interface to the bus 
card by means of a pencil-thin cable.) 

Both units use a direct-drive rack-and- | 
Pinion linear actuator mechanism: a high 
current is applied to the stepper motor to 
hold the heads over the track. (Both the 
Model 1 and Model 2 10MB units use a 
stepper motor that is different from the one 
found in units with larger capacities, 
which accounts for their noisier perfor- 
mance.) Although this mechanism makes 
the unit slower than those which use voice- 
coil actuators, it has the advantage of being 
four or five times more rugged. This al- | 
lows the Traveldisks to withstand nerve- 


Tradewinds claims that this makes auto- | 
parking unnecessary as well. 


TAKES LICKING UNSCATHED When 
put to the test, the units proved themselves 
to be sturdy performers; they emerged 
from numerous bruisings—such as being 
shaken and rotated while in oper- 
ation—unscathed, They even managed to 
resurrect themselves after they were mer- 
cilessly dropped 242 feet to the ground. 
While the drives proved themselves su- 
premely capable of taking a licking, they 
were quite fragile in one respect, unplug- 
ging a Traveldisk from the system while | 





the computer is on could have fatal conse- 
quences on the drive controller and your 
data. 

The PC Labs benchmark tests also 
showed the units to be reliable, midlevel 





a Tradewinds’ units 
proved themselves to be 
sturdy performers, 


_ emerging from numerous 


bruisings unscathed. 


performers. The 22MB Traveldisk is espe- 
cially noteworthy: it rated as the fastest of 
the three truly portable external hard disk 
units we tested. 

Most people will never need to bring 
their data with them while climbing Mt. 
Everest or trekking through tropical rain 
forests, but 1 wouldn’t hesitate to recom- 
mend this unit to those who do. It’s a rug- 
ged little performer that seems ready and 
able to take on the slings and arrows of out- 


rageous fortune, or even airport baggage | 


handlers. That alone could make the Tra- 
veldisks worth your investment. 
— Jennifer Zaino 


WESTERN-DYNEX CORP. 


Datamodule 


Western-Dynex Corp.’s Datamodule 
won't wow you with flashy features or 
bowl you over with speed, but its budget 
price and solid performance may make it 
an attractive choice for limited applica- 
tions. 


The Datamodule system comprises a | 


controller, an external drive housing, and 
either of two sizes of Datamodules: 20MB 
or32MB. Total price fora 32MB system is 
$695, well under the price required to get 
started with most of the other systems re- 
viewed here. 

You couldn’t get much more basic than 
the Datamodule when it comes to remov- 
able storage. The removable disk unit in- 
cludes the band-stepper mechanism and 
two imbedded servo platters in a 2.4- 








| pound package that slides manually into 
and out of the housing. An indicator light 
rests on the front panel of the removable 
disk. 

The housing itself is nothing more than 
a thin plastic case with a connector mount- 
ed on the rear inside panel. To keep the 
housing from sliding around on your desk- 
top, you’ll need to anchor it to your system 
chassis or desk with the adhesive velcro 
strips that Westem-Dynex supplies. 

If your system already contains a hard 
disk with an ST-506 MFM controller, you 
can attach a 20MB Datamodule to the ex- 
isting controller. A bracket you install in 
one of your system’s slot openings atta- 
ches cables to the existing controller, 
You'll need the 5-megabit-per-second 
RLL (run-length-limited) controller that 
Western-Dynex supplies to attach a 32MB 
Datamodule, whether your system sports a 
fixed disk or not. Jumpers on the board al- 
low you to select whether the Datamodule 
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Datamodule 

Western-Dynex Corp. 

3536 W. Osbom Rd. 

Phoemx, AZ 85019 

(602) 269-6401 

List Price. Datamodule kit with 32MB disk, 
$695; Datamodule kit with 20MB disk, $595; 
Datamodule itself. $340; Datamodule re- 
ceiver kit with 20MB disk. $280; Datarno- 
dule receiver kit with 32MB disk. $380. 
Requires. IBM PC, XT, AT, or compatible 
or PS/2 Model 30; DOS 2.0 or later. 

In Short: A low-cost, no-frills removable 
hard disk system in 32MB and 20MB capaci- 
tres, the Datamodule performs well under 
normal conditions, but its lack of automatic 
head parking is a disadvantage. 
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Smarter By Design 


END YOUR SEARCH FOR POWER: 
FUL NETWORK SOFTWARE; DIS- 
COVER CONNECTIVITY WITH NO- 
VELL, THE STANDARD OF LAN 
OPERATING SYSTEM SOFTWARE, 
AND OUR CPU 386 FILE SERVER. 





a SOLUTION 


A VISION THAT STARTS WITH NETT 
WARE SHARING INFORMATION AN®O! 
PERIPHERALS, AND STREAMLINE! 
COMMUNICATIONS WITH A PROVER: 
MULTI-USER SYSTEM THAT S EAS@ 
TO SET UP AND EASY TO USE. 


Better By Desire 


CPU 386/20 
$2,095 


@ $0386 CPU @ tMBRAMIExpandable to 
&8MB on board} @ Norton V3 SI raling: 23 
@ 12 MBtloppydrve @ Dual lloppy/hard 
disk controler @ 101-key onhanced key- 
hoard ® 2 aerial ports. 1 parallel port. game 
fort ® Clock/Calendar wilh ballery back-up 
@ AMI BIOS © Keyboard/hardwere se- 
lectable processing speed ® (Tower Caso 


Optronad 

Basic Systam Prica $2,095 
Monochroma System $2,235 
With 20MB Hard Disk $2,485 
With 40MB Hard Disk $2,630 


EGA Systam 
With 20M8 Hard Disk $2,935 — 
With 40MB Hard Disk $3,0B0 


4 CPU 286/P 


$1,895 

@ 80266 CPU © Zarowaitstate © 512K ; 
RAM (Expandable to 4MB on board) | 
@ Norton V3 SI rating: 15.3 © 1.44Ma3.5 
lloppy driva @ Floppy/hard diak controller 
@ 102-key Enhenced koyboard @ 2 serial 
Ports. 1 paraltel port, game porl @ Ciock/ 
Calendar wih 10 year baltery life @ Phoenix 
BIOS. © Keybosrd/soltwere selectable 
processing speed @ Supertwist EL backlit 
LCD (640 x 400) 


With 20M8 Hard Disk $1,895 


CPU 286/16 
$1,395 

@ 80266-16 CPU ©@ 512K of RAM 
(Expandable to 4MB on board) @ 12MB 
Hoppy dave © Dual Floppy/hard disk 
controller @ 101-key enhanced keyboard 
@ 2 serial ports, 1 parallel port. game port 
@ Clock/Calendar wilh battory back-up 
®@ Phoenix BIOS @ Keyboard switchable 
processing apeed 


Basic System Prica $1,395 
Monochrome System $1,535 
With 40 MB Hard Disk $1,930 
EGA System $1,9B5 

$2,3B0 


With 40MB Hard Disk 















CPU 286/12 


$1,095 


© 60286 GPU e | 1OMHz Oplionah e Zoro 

Wail Slate e 512K RAM |Expendable to 

4Ma on board) e Norlon V3 Sl raling 15.3 

© 1.2MB6 floppy drive e Dual lloppy/hard 

disk controller e 101-key enhanced key . 
board © 2 serial ports. 1 parellol port, game 

Rort  Clock/Calendar with 10 year ballery 

lite e Phoenix BIOS « Keyboard/sotlware 
seloclable processing speed 


Basic System Price $1,095 
Monochrome System $1,235 
With 20MB Hard Disk $1,485 
With 40MB Hard Disk $1,630 
EGA System $1,6B5 
With 20MB Hard Disk $1,935 
With 40 MB Hard Disk $2,0B0 


CPU TURBO XT 


$695 
@ CPU running al4 77 & 1OMHz @ 640K of0 
weil slele RAM © 360K lloppydnve @ 64- 
key AT atylo keyboard @ 1 senal port. 1 
parallel port, game port @ Clock/Calendar 
with battery back-up @© DTK BIOS @ Key- 
boerd switcheble processing apeed 


Monochrome System $ 695 
With 20MB Hard Disk $ 990 
EGA Syatam $1,145 
With 20 MB Hard Disk $1,440 


THE COMPLETE NETWORKING SYSTEM 
NOVELL NETWARE, 4 NODE WORKSTATIONS WITH CPU 286 FILE SERVER. 
COMPLETE WITH 40MB “HARD DISK $5,935 


= TO ORDER, CALL (800) 824-2936 <¢s 


We accept Visa, Mastercard, and cashier's 
checks. Purchase orders welcome with approved 
credit. Personai checks take 15 days to clear. 
Written inquiries should be sent to CPU, Dept. 28, 
12803 Schebarum Avenue, Irwindale, CA91706 
Hours: Monday through Friday, 7 am. to8 pm. 
PST; Saturday, 10 am. to3 p.m. PST. 


Computer 
Products 
United 


In California: (800) 662-6111 
Local Inquiries: (818) 338-5959 
Tach Support: (816) 614-2367 





All systems carry a 30 day money back guarantee 
excluding shipping charges. All basic systems 
carry a comprehensive 1 year parts and labor 
warranty. During this period, we will repair or 
replace, at our option, any defective part at no 
additional charge. Add-on products (herd drives, 
monitors, etc.) carry manufacturers’ warranties. 
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@ REMOVABLE MASS STORAGE 


will be the C: or D: drive. If you're already 
running two hard disk drives in your sys- 
tem, you're out of luck; the Datamodule 
doesn’t include the necessary drivers to be 
attached as a third drive. 

Westem-Dynex includes two backup 
utilities with the Datamodule: a menu- 
driven version and a command-line ver- 
sion. Both allow backup of files by file 
specification using wildcard characters or 
by groups of subdirectories. 

Our 32MB evaluation unit performed 
well and without a glitch during PC Labs 
testing. The imbedded servo control gave 
it a respectable, if not glamorous, 63-milli- 


Pe 


EDITOR’ S 
CHOICE 


second random access time. Its throughput 
figures were the slowest of the removable 
hard disk products tested, but still not bad 
for a removable-mass-storage system. 

Serious limitations make the Datamo- 
dule an unwise choice for some remov- 
able-storage applications, however. One 
such limitation is the shock mounting of 
the disk itself. The disks are rated for a 
nonoperating shock of only 50g along each 
axis. We subjected our unit to more-seri- 
ous shocks than it would suffer under nor- 
mal use, and the unit showed no signs of 
failure. But one severe drop could well 
tender the disk useless. 





e Ad Pac 
e Bernoulli Box 0 


Passport 
lomega Corp.'s Bernoulli Box Il 


takes Editor’ s Choice for its time- 
proven dependability and the shock 
resistance of its flexible-media car- 
tridges. If you plan to send disks 
through the mail, the Bernoulli Box 
His by far the wisest choice. 
Though the initial cost of the Ber- 


units. oil atdaed Aces 
noulli system are its unavoidable 
media wear and its lackluster 
Speed, 

Two newcomers to the remov- 


Tandon Corp.’s Ad Pac—also earn 
an Editor’ s Choice selection. 





But Plus De- 
velopment’ s fast and time-proven 
technolo; Same that went into 
the HardCard 20 and HardCard 
40—makes the Passport an excel- 


lent choice when money is no object. 
Besides substantial shock protec- 
tion, the Passport boasts true auto- 
matic park and lock to avoid head 
crashes. A boot-drive selection 
switch on the rear of the removable 
drive lets you override your system’ s 
usual boot drive—a real advantage 
if you're trying to toggle between 
OS/2 and DOS on the same system. 
Allin all, the Passport exemplifies 
thoughtful and competent design. 
Tandon’ s Ad Pac yielded the 
greatest throughput speed of the 13 
removable-mass-storage systems 
we reviewed. It also handled severe 
punishment better than did the other 
removable Winchester 
Best of all, its 30MB Personal Data 
Pacs retail at about half the price of 
the $795 40MB Passport. Our only 
major complaint with this system 
was its failure to prevent head 
crashes when power to the system 
was shut off. Though it actually lifts 
and tocks the heads away from the 
planers before ejecting a disk, the 
Ad Pac does not retract the heads 
when you shut off power or during 
accidental power loss. 








Worse still, the 50g rating assumes that 
the heads are parked in their landing zone, 
but the system makes no provisions for 
automatic head-parking or locking. Before 
you remove a disk, you'll have to remem- 
ber to run the head-parking routine that 
Westem-Dynex includes. Human memory 
being what it is, you’re asking for trouble 
if you buy a removable hard disk that 
doesn’t automatically park its heads. 

If low price is a must and you’ re confi- 
dent that you can treat a removable disk 
with great care, the Western-Dynex Data- 
module may give you years of inexpensive 
service. The Datamodule also makes sense 
as a fast, low-cost alternative to slow, un- 
executable tape backups. 

For most removable-media applica- 
tions, however, the Datamodule’s low 
shock tolerance and manually parking 
heads make it a risky way of safeguarding 
or transporting your valuable data. If dura- 
bility is a must, look elsewhere. 

—Mitt Jones 


REMOVABLE HARD CARTRIDGES 


SYQUEST TECHNOLOGY 


SyQuest SQ555 


If you're in the market for a removable- 
media drive with large-capacity cartridges, 
fast speeds, and a low price, the SyQuest 
$Q555 may be your best bet. But there’s 
trouble in paradise: you'll have to sacrifice 
DOS versions 3.1 and 3.2 if one was your 
version of choice, and if you intend to car- 
ty your cartridges around, you may have to 
tiptoe. 

SyQuest’s SQ555 is an internal half- 
height Winchester hard disk drive that sells 
for $995. Cartridges are slim, measure just 
over 5 inches square and are housed in a 
transparent brown plastic case. At only 
$100 each, these 44MB (formatted capaci- 
ty) disks are quite a bargain. 

That is, if you’re careful with them. 
The PC Labs ‘‘drop test’” had fatal conse- 
quences for the SQ555 cartridge. When I 
powered up the disk after a 2-foot drop, 
horrendous proating woises wemanaied 
from the drive, and the disk malfunc- 
tioned. SyQuest explained that the disk’s 
plastic case is held together by only six 
pins, although the company is exploring 
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SyQuest SQ555 

SyQuest Technology 

47923 Wamm Springs Blvd. 

Fremont, CA 94538 

(415) 490-7511 

List Price: $995; cartridge, $100. 

Requires: IBM PC, XT, AT, or compatible; 
DOS 3.3 or later. 

In Short: The SyQuest SQ555 delivers a lot 
of performance for a little cash. The drive's 
only major drawback is the fragility of its car- 
tridges; only one fall te the floor can put a disk 
out of commission. The $Q555 tested so well 
on PC Labs benchmark tests that users who 
don’t need to pass disks from hand to hand 
tay find it the best drive for their mass stor- 
age dollar. 
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other constructions to improve shock resis- 
tance. Considering that the idea behind re- 
movable hard disk cartridges is that they're 
mobile, the fragility of these disks could be 
a considerable detriment. 





CONSISTENTLY SPEEDY If the cost 
of speed is low shock tolerance, it may be 
worth paying. The SQ555 scored consis- 
tently among the top three or four competi- 
tors on all of our benchmark tests, coming 
in first for the Disk Access Sector Read 
test. 

From start to finish, installation 
couldn’t be easier: Attach guide rails to the 
drive to slide it into any drive bay; SyQuest 
recommends the B: drive bay. Connect the 
drive to its half-size SCSI interface card 
with a 50-pin connector. Then attach the 
ground lug connector to the chassis of the 
computer, hook up the internal power ca- | 
ble, and you’re ready to format. Since the 
cartridges come with a low-level format, 





you need only partition the disk with 
FDISK and perform a DOS format. 

1 had no luck formatting the SQ555 the 
first time | tried. Although the SQ555 had 
been shipping for 6 months at the time of 
this review, the documentation was still 
‘‘preliminary’’ and made no mention of 
the SQ555’s requirement for DOS 3.3. We 


were unable to format the disk using DOS | 
3.2, and, when we discussed the problem | 


with SyQuest, the company responded by 
sending us a field bulletin explaining the 


Special partitioning procedure necessary to | 


tun the disk under DOS 3.1 and 3.2. Sy- 
Quest strongly recommends the use of 
DOS 3.3 to take full advantage of their 
disk’s 44MB size. Thus the benchmark 
tests were run using DOS 3.3 instead of 
our standard DOS 3.2. 

If you want to swap disks during a ses- 
sion, the only other task to perform is to in- 
stall SyQuest’s driver. SyQuest supplies 
other utilities that allow you to format third 
and fourth physical drives, reassign drive 
numbers, and allow for an SCSI format. 
The security-minded will benefit from a 
utility that locks and releases the door of 
the drive at your command. 

Although a power interruption will 





= If the cost of speed is 
low shock tolerance, it 


_ may be worth paying. The 


SQ555 scored high on all 
our benchmark tests. 


cause the heads to land on the disk, Sy- 
Quest insists that its disks’ construction 
prevents damage. The disk is standard 
plated media—a metallic disk coated with 
sputtered graphite material—but with a 
fluorocarbon lubricant. It is the lubricant 
that keeps crashed disk heads from affect- 
ing data, even if you remove the disk. Sy- 
Quest recommends waiting 30 seconds be- 
fore ejecting the disk after a power-out and 
promises indefinite disk life crash after 
crash. 

The SQ555 boasts some appealing fea- 





| nal drive is installed in the B: drive bay; the 


| hard disk drives; they use 4-inch-square re- 





tures. The disk cartridge is equipped witha 
write-protect switch that you can enable by 
tuming it with a screwdriver or even a 
dime. Both a power light and an activity 
indicator tell you what your drive is up to, 
and you can purchase a cleaning cartridge 
to keep the drive motor hub dirt-free. 

If you insist on removable hard car- 
tridges that will survive customs inspec- 
tions and overnight-mail packages, you 
should probably look elsewhere. But if 
speed, security, and cost efficiency are 
high on your list of must-haves, the Sy- 
Quest SQ555 just fills the bill. 
—Stephaniec K. Losee 


SYSGEN INC. 
External DuraPak 
Internal DuraPak 


Sysgen’s DuraPak wins points for the as- 
tounding abuse-proof quality of the drive's 
removable hard disk cartridges, called 
DuraDisks. Unfortunately, durability 
comes at a price, and in this case the price 
is speed. 

The DuraPak product trio includes two 
internal drive units, single and dual, and a 
dual-extemal drive unit. The single inter- 


dual takes the place of both A: and B: flop- 
py disk drives. We tested the single inter- 
nal and dual-extemal DuraPaks only. 

The DuraPaks are Winchester-type 


movable cartridges that resemble thick 
3¥%-inch floppy disks. Each DuraDisk 
costs $115 and has a formatted capacity of 
ISMB. 

The DuraDisk hard disk cartridge in- 
cludes a metallic disk coated with super- 
hard sputtered-graphite material, enclosed 
in a dust-free plastic case. The cartridges 
appear almost worry-free: the heads don’t 
slam into the disk in case of power failure; 
they simply freeze in place above the plat- 
ter. (Note that in such a case the heads are 
not correctly positioned, so power must be 
restored to the disk before you can remove 
it.) Keep the disks in a clean environment, 
and they’ll last almost indefinitely. 

Sysgen reports shock resistance to 40g 
and really delivers. I dropped a DuraDisk 
cartridge onto a hard floor from 2 feet, 4 
feet, and 6 feet with no change in perfor- 
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With Ms 
new formatted 
diskettes you never 


have 


mance. Then I threw it against a wall for 
further entertainment and watched in awe 
as it powered up yet again with no prob- 
lems. 


EXPLICIT DOCUMENTATION The 
installation of both the internal and exter- 
nal models is straightforward, made even 
simpler by an explicit and well-written 
manual. The manual documents the hard- 
ware installation procedure so thoroughly 
that it even includes a chapter about re- 
moving and replacing the computer cover. 

The internal unit is installed into the B: 
drive bay with guide rails, just as you 
would install a floppy disk drive. The dual 
external unit, weighing in at 142 pounds, 
is flat and sturdy enough to place between 


your monitor and CPU. Both DuraPaks | 


hook up to full-length ST-506 controller 
boards. The internal unit is connected to 
the controller with 34-pin and 20-pin inter- 
face cables that come with the unit. Once 
the drive’s power cables are hooked up to 
the floppy disk drive above and to the pow- 
er hamess, you’re ready to go. The exter- 
nal unit stands alone and thus connects to 


the controller with a 37-pin interface cable 
from the outside. Plug in the 110-volt pow- 
er cable, and hardware installation is com- 
plete. 


Software installation isn’t quite as pain- 
less as hardware installation. The fact that 
cartridges come pre-formatted doesn’t 

| seem to make life any easier. After the 
| complicated process of making a working 
| copy of the DuraPak Utilities diskette, you 
run the install program to make your Dura- 








Sysgen inc. 

556 Gibralter Drive 

Milpitas, CA 95035 

(408) 263-4411 

External DuraPak 

List Price: $2,695; cartridge, $115. 


FS act FILE 





slOp 


Pak cartridge bootable. The install pro- 
gram gives you the option of formatting, 
appends the SYSGEN.SYS file to the ex- 
isting CONFIG.SYS file, and offers you 
the option of using Sysgen’s utilities. The 
utilities include a partitioning program, a 
high-speed copy program, disk caching, 


Requires; IBM PC, XT, AT, or compatible 
or PS/2 Model 30; DOS 2.0 or later. 
CIRCLE 847 ON READER SERVICE CARD 


Internal DuraPak 

List Price; Single internal, $1 495; dual in- 
ternal, $2,495, cartridge, $115. 

Requires: IBM PC, XT, AT, or compatible 
or PS/2 Model 30; DOS or later. 

In Short: Sysgen’s DuraPak trio of remov- 
able-media drive units sport removable hard 
disk cartridges that withstand shock to a re- 
markable degree. The DuraPaks fared poorly 
on our benchmark tests without disk-cach- 
ing, but with caching the drives placed in the 
middle of the pack. A pasticularly good bet 
for backup and security, and for times when 
portability is a priority. 
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and diagnostic routines. 

The Sysgen Optimizer program runs a 
performance test on the DuraDisk to deter- 
mine the most efficient interleave for your 
system. Although the Optimizer will set an 
interleave factor on its own, the program 
allows you to review the performance re- 
sults and reset the interleave at your discre- 
tion. XT users may find this customizing 
feature especially advantageous for their 
slower systems. 


UNIQUE DURACACHE The DuraPaks 
are the only drives we tested that included 
a disk-caching program, and the sluggish 
times the drives clocked certainly trans- 
form that feature from a luxury to a neces- 
sity. While both the internal and external 
units tested at or near the bottom in all our 
tests, with the DuraCache option the times 
improved from 40 to 300 percent, moving 
the units to the middle of the pack. If 
you've got the extra memory, by all means 


| take advantage of the DuraCache option. 
You can boot from the DuraPak drives 
or use them in conjunction with an existing 
internal hard disk. The units will automati- 
cally configure as C: or-D: (and up), de- 


= Sysgen’s DuraPaks are 
the only drives we tested 
that include a disk- 
caching program. 


pending on whether an internal hard disk 
drive is present. The use of a dual-internal 
and dual-extemal DuraPak at once will re- 
sult in an assignment of C: and E: for the 
internal drives and D: and F: for the exter- 
nal drives. 








Both units sport activity indicators 
whose red flicker you should get used to 
watching; the hard cartridges need time 
both to get up to speed and to slow down 
when you want to eject a disk. 

The single internal drive unit, which is 
priced at $1,495, may not pinch too much, 
but the dual-extemal unit’s $2,495 price 
tag may make the advantage of having a 
second drive simply not worth spending 
the extra bucks. Aside from the drives’ ini- 
tial purchase cost, the $115 DuraDisk car- 
tridge price is a good value not only in 
terms of dollar-per-meg but in terms of 
both disk life and durability. 

Sysgen’s DuraPak is a particularly at- 
tractive choice for uses such as backup and 
security where speed doesn’t play such an 
important role. And if you have a 3-year- 
old who likes to go rooting around in your 
briefcase for toys to play with, you might 
give the DuraDisks a look, too. 
—Stephanie K. Losee PC] 





in the midcle of 


what 


youre doin 


to format a disketle. 


No one likes to be interrupted. Especially by 
a diskette. 

So, we're introducing 514 inch formatted diskettes 
for IBM* PCs and compatibles. They eliminate all format- 
ting hassles, so you won't have to be interrupted anymore. 

They’re compatible with DOS versions 2.0 and 
higher. And our Mark Q™ process assures you of our 
usual product standards. Exceptional durability, 
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consistency, reliability and performance. 

So next time you're saving data and don’t 
want to waste any time, make sure you have 3M 
formatted diskettes. 

We guarantee you'll never have to stop in the 
middle of what you're doing again. 

For more information, cal 
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“surges, spikes ond glitches.”Surge protection from 
the Curtis Jewels is your guarantee of the best line 
of defense for your valuable hardware and dato, 
ata price that won't shock you. Get your computer 
the protection It deserves with Curtis — the experts 
in accessories. 


Curtis Electronic Surge Protectors ore built to 
provide surge protection for any microcomputer 
for 0 lifetime. Constructed with precision, using 
advanced semiconductor technology, the Curtis 
Jewels prevent damage to microcomputer sys- 
tems ond dato from powerline overvoitage 


Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 
in Canada, Personal Computer Assoc. Inc., P.O. Box 235, Ajax, ONT, Canada LIS 3C3, (416) 427-6612 


For the Curtis dealer nearest you call (603) 532-4123 Ext. 87 
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BASICA 3.x erate Control Statements 


| SYNTAX: CALL oft (variable vara. )j 

| Offset — offset of subroutine. Before using CALL 
you must set offset to the correct value, e.9., 
offset = 0. 
variable — argument to the machine language 
subroutine. 


iGhadilet — Tisrusetisieeclitn to atin program 

_ SYNTAX: CHAIN [MERGE] filename |, {line} (,JALL] 

ag tee eed 
MERGE — if present, causes new program to be 
MERGEd with old (see MERGE command) 
filename — program to transfer contro! to 
line — specifies lina at which new program starts. 
Default first line. 
ALL — says all current variables are passed to new 


program. If omitted, Program must include a COMMON 


statement specifying which variables are passed. 
DELETE — acts like the DELETE command — 
deletes a range of lines before MERGEing new lines 


COMMON — List variables passed to chain program 
SYNTAX: COMMON variable {, variable]... 


END — End program, close files, return to BASIC 
command level 
SYNTAX: END 


SYNTAX: FOR numvar =x TO y {STEP z] ... NEXT 
{number [,number2 ]}... 
numvar — an integer or single-precision variable 
x— initial value of counter 
Y— final value of counter 
Z— increment 
NOTE: A NEXT statement always matches the most 
recent FOR statement unless you follow it with a 
specific counter variable or variables. 


GOSUB and RETURN — Branch to and retum from a 


subroutine. 
SYNTAX: GOSUB fine ... RETURN 
line — first line in the subroutine 


GOTO — Unconditional branch to a given line 
SYNTAX: GOTO line 
NOTE: If line is not executable, control goes to 
Next axecutable line. 


— Conditional branching instruction 
SYNTAX; IF number {,] THEN clause [ELSE clause] 
—or— IF number{,] GOTO fine [,JELSE clause} 
: number — value 0 means FALSE, any nonzero vaiue 
means TRUE 
clause — (1) any BASIC statement, (2) a series of 
statements separated by colons, (3) line number to 


NOTE: IF..THEN..ELSE statement must occur on a 
single program line. 





{HELP FILE 


Arguments for BASIC Statements 


FOR and NEXT — Perform a loop a given number of times | 


Gapemmertia ee 

aT ats, Gitte’. len cerencing 

_ SYNTAX: ON nGOSUB line {, ine}... 

== GOSUB the subroutine starting at the ath line 
in the list. if 0 or > 255, no GOSUB. 


_ ON...GOTO — Branch depending on expression 


SYNTAX: ON n GOTO fine { line]... 
n— GOTO the nth line in the list. If 0 or > 255, 
no GOTO. 


| RETURN — End subroutine and retum to where it was 
| SYNTAX: RETURN {line} 


line — optional line to return to. Normaity 
omitted, in which case control returns to the 
calling location. 
STOP — Stop program without closing files 
SYNTAX: STOP 


WHILE and WEND — Execute a loop while a condition is 


true 
SYNTAX: WHILE numvar ... WEND 
numvar — loop repeats until numvar becomes zero 


» filename: A valid DOS filename preceded and optionally 
~ followed by a quotation mark (“). No wildcards. 

nM lad gt ls tai aa antlaiaes 
flespec: A valid DOS file specification preceded and 
tee ee May include 


fine: A program line number from 0 to 65535. 

list : A list of numeric or string expressions for output, 
separated by commas, blanks, or semicolons. 

pec ne ae ha al ee | 
start of the next 14-character print zone. Separating with a 
SSchosiamcstapaie'enaees tc bs panasarmatnta { 
after the last value. Cons alahersse eponimanonen’” 
semicolon, or an SPC or TAB function, BASIC inserts a 


".. Carriage retum at the end of list. 


number: A numeric constant, variable, or 
numver: A numeric variable (not a constant or 
expression). 


offset: An offset from 0 to 65535 in the current segment. 


an immediate trap occurs at the next ON. 
string: A string constant, vanable, or expression. 
A string variable (not a constant or expression). 
_ subline: A line number where an event-handling subrou- 


This is the first in a series of Help Files about BASIC statements. 
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adjusts from 
Ato 72 inches 


Simply Adjustable 
Universal System Stand 


The new SS-3 System Stand from Curtis adjusts from 4 to 7% Inches to accommodate almost any systern 
unit including the IBM-PC, XT, AT, Compaq Deskpro, hard disk drives, and the Bernoulli Box. Constructed of 
high-impact ABS, it is colored and textured to match or complement all microcomputer systems. Clean 
up your workspace — put er A sel unit on the floor. Get organized and more productive with the 
$S-3 Systern Stand from Curtis — the experts in accessorles. Retail...$29.95 
Curtis products are availabie nationaity from leading Dealers, Distributors, and Retali Chains. 
in Canada: Personai Computer Assoc. inc., PO. Box 235, Ajax, ONT, L4S 3C3, (446) 427-6612 

For the Curtis dealer nearest you call (603) 532-4123 Ext. 87 


Adjust from 
4to 72 inches. 


High-impact ABS. Rugged design. 
Matches an A Proven stability for desktop 
all microcomputer systems oF floor use. 
in color and texture. 
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WRITING 
OPTIMAL C: PART 2 


Having considered size optimization in Part 1, this concluding article gives you practical tips 
and techniques you can use to make your C programs run faster. 


n Part | of this series, 1 argued the | count clock cycles. But the principles in- | 


[ets of optimizing your C pro- 
grams and discussed a number of size 


Optimization techniques. Unfortunately, | 


the variety of factors that affect code size 
make this kind of optimization a somewhat 
abstract, even vague subject. Optimizing 
for speed, the subject of this concluding ar- 
ticle, is a more precise topic, involving 
specific gambits and techniques. 

I'll begin with an overview of speed op- 
timization, some methods of measuring 
execution time, and a look at the efficiency 
of C’s control structures. Then I°ll follow 
with a number of techniques that you can 
begin to use right away. As in Part 1, I'll 
assume you are using cither Version 5.x of 
Microsoft C or Turbo C 1.5. 


GETTING STARTED Experienced as- 
sembly language gurus, such as those who 
write PC Magazine’s Utilities column, 
know that it’s more efficient to set the AX 
register to 0 with the assembler instruction 
XOR AX, AX than with MOV AX, 0. The for- 
mer takes fewer machine cycles. 

In an effort to choose the most efficient 
means of accomplishing a task, assembly 
language programmers often count the 
number of clock cycles used by each in- 
struction. This kind of analysis is repeated 
until, eventually, the instructions and cy- 


cle times become second nature. Thus, the | 


experienced assembler programmer 
knows which instruction, or sequence of 
instructions, is more efficient. 

I’m not advocating that you run right 
out, dump an assembly language listing of 
your C program to the printer, and begin to 





volved are the same. A good approach to | 
optimizing a program is to start at the top 

and work down. First, determine which | 
part of your program needs optimization. | 
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More great optimizing techniques for 
speeding up your C programs. 
UTILITIES 


Create, modify, and load custom 
screen fonts with FONTEDIT. 
ENVIRONMENTS 

Improve your Presentation Manager 
screens with dialog boxes. 

POWER PROGRAMMING 
Quicksort: a terrific general-purpose 
sorting algorithm. 

| SPREADSHEET CLINIC 

A beneficial bug in SuperCatc; a better 
way to pause macro execution. 
USER-TO-USER 

Consolidating batch files; deleting 
sensitive data files completely. 
POWER USER 

Rapid glossary entries in Microsoft 
Word, SUM and COUNT in dBASE. 
LANGUAGES 

Convert Turbo Pascal reals from 6 to 8 
bytes; QuickBASIC file copying. 

PC TUTOR 

Multitasking options for personal 
computers; forms of the RET opcode. 
CONNECTIVITY CLINIC 
Capture NetBIOS return codes and 


translate them into English. 
' 














Next, study the algorithm used: would an- 
other algorithm do the job more efficiently 
and effectively? Finally, if the algorithm is 
Tight, how well has it been implemented? 
Only after you’ve answered these ques- 
tions should you ask yourself whether one 
expression or instruction should be used in 
place of two. 

For the C programmer, this often 
means that only a handful of func- 


| tions—perhaps only one or two—will 


really need optimization. Study the algo- 
Tithms used in these functions and deter- 
mine whether the right choices have been 
made. Is there a more efficient algorithm, 
or can the existing one be improved con- 
siderably? Remembering the axiom that 
“90 percent of program runtime will be 
spent executing 10 percent of the code,”” 
find the portion of your program that needs 
the most optimization. 

Once the algorithms you’ve chosen 
have been verified as correct, there are still 
anumber of other optimizing opportunities 
available. For example, one option is to 
write assembler functions that can be 
called directly by the C program. A well- 
written assembler function can often im- 
prove the execution time of aC program. 
However, the decision whether or not to 
take this approach isn’t always straightfor- 
ward and depends on a number of mitigat- 
ing factors. Most obvious, of course, is 
whether or not you are experienced with 
assembler. Another important consider- 
ation is portability. Since assembly lan- 
guage is intimately tied to the CPU archi- 
tecture of the computer, programs (or 
portions of programs) written in assembler 
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are not portable to other CPU architec- 
tures. However, one reason that program- 
mers write in C is because it is portable. 

Assembly language is ineredibly useful 
for writing certain types of programs, such 
as interrupt handlers and device drivers. 
And eounting clock cycles is often the 
most accurate means of estimating the per- 
formance of a section of code. But this is 
tedious. I’m not at all against program- 
ming in assembler—the thrill of eontrol- 
ling the computer at sueh a low level is a 
heady experience. However, writing fune- 
tions in assembler is only one way to im- 
prove the performance of your code. 

Another option is to apply the coneepts 
of eyele eounting to C operators and func- 
tion ealls. In his book, Efficient C, Tom 
Plum defines two eoncepts that can be 
used to help estimate and measure the per- 
formance of a C program. The first of 
these is the Average C Operator (ACO), 
whieh is the average time required by an 
assortment of operations using short 
ints. The second is the Average Funetion 
Call (AFC), which is the average time 
needed to eall a function with a single ar- 
gument and retum to the caller. 

An understanding of these concepts can 
help you estimate the performanee of a 
section of eode in much the same way that 
counting machine cyeles helps an assem- 
bler programmer. Time estimates for func- 
tions ean be generated by multiplying the 
ACO by the number of operators in the 
funetion, multiplying the result by the 
number of executions of all of the opera- 
tors, and then adding the AFC. Plum 
found that this yields an estimate that is ac- 
eurate within 30 percent. 

You'll find that taking the time to esti- 
mate performance pays off by giving you a 
better idea of where to introduce optimiza- 
tions. You'll also find yourself using 
more-efficient code constructs when writ- 
ing eode in the future. However, develop- 
ing a skill for optimizing eode comes with 
praetice. Measure the performanee of any 
piece of eode you suspect may be slow. 
The more code you test, the quicker you'll 
develop an eye for sighting slow code. 


MEASURING EXECUTION TIME 
There are a number of ways to measure 
program and eode performance, but a sim- 
ple and effective approach is to write a 
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small test program that performs only the 
operation you want to use. Then time the 
program both with and without the opera- 
tion included in the eode. The difference 
between the times is the real overhead of 
the operation. DIVTEST.C in Figure | is 
an example of a program that calculates the 


efficiency of a single C operation. It ean be 
modified to calculate the efficiency of a 
number of operations and expressions. 
This same technique ean be used to 
time whole functions and algorithms. To 
test a function in the context of a complete 
program, you can either time the function 











/* divtest.c RHS 5/18/88 

* 

Thie program reports the time to execute a loop with a long divide 
operation in it. 


To compile for MS¢ 5.x: 
cl /w3 /od divtest.c 


* 
* 
* 
* 
t 


/ 


f#define ITERATIONS 109900L 
#define DIVIDEND 19008L 
#include<time .h> 
#include<stdio.h> 





void main(void); /* function prototype */ 


void maintvoid) 
{ 


long i,start,end, temp; 
float loop, expr; 


start = clockt); 


for( i = OL; i < ITERATIONS; i++) 
temp = (i/DIVIDEND); 


/* time the operation */ 
/* divide is tested here */ 


end = clock(); 

expr = tfloat)(end-etart); 

expr /= CLK_TCK; 

printft“\nLoop with operation time = %04.04f seconds",expr); 


start = clock(); 


fort i = OL; i < ITERATIONS; i++); 
temp = i; 


/* time the loop alone */ 


end = clock(); 





loop = tfloat)tend-start); 
loop /= CLK_TCK; 
time 


printf {"\nLoop = %04.94f seconds", loop); 


printft*\n\noperation overhead = €04.94£ seconds",expr-loop); 


Figure 1: DIVTEST.C is a program that times the efficiency overltead of a long divide. It uses the 
Micrasoft C clock ( ) rautine to calculate the CPU time used in seconds. You can modify it to test 
nearly any operation or expression. To generate the times, the divide is executed in a loop, and 
then the loop is timed without the divide. Remember that the times reported are for ITERATIONS’ 
number of executions. Note that to get raw results, the program should be compiled with the /0d 
switch, which turns off optimization by the compiler. This prograin is for Microsoft C, Version 5.x, 
only. [tt does not work with Turbo C or QuickC. 
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itself, or time different versions of the pro- 
gram with different versions of the func- 
tion included. TIMERUN.C in Figure 2 is 
a sample program that times the loading 
and execution of another program. 

Both these programming examples use 
the ANSI clock() function, which 
makes them portable to other environ- 
ments, although the results are reported in 
seconds. Note that while accessing the sys- 
tem clock of your machine can improve 
timing accuracy, it should be used only un- 
der strict conditions. Be particularly wary 
of using the system clock when TSRs are 
loaded. If a TSR is activated by the key- 
board alone, it can't hurt too much. But ifa 
TSR steals the clock interrupt (as do Side- 
Kick and PRINT.COM), it will slow down 
the system and provide inaccurate results. 
Further, if you are running your program 
under OS/2 or Unix, be sure to terminate 
any other tasks before running the program 
you want to test. 

Dissecting the details of an algorithm 


| (or whatever you are timing) will lead you 


to repeatedly accurate timings. Remember 
that the efficiency of an operation depends 
on three factors: the operation to be per- 
formed, the type of object or operand on 
which it's being performed, and—since 
local (stack) variables may be accessed 
differently from externals—the storage 
class involved. (Also remember that reg- 
ister variables are treated differently al- 
together, as I°ll discuss in a later section. ) 

When timing a code section in a large 
model program, the storage class of the 
data used is important. Extemal data may 
often be in another data segment when it’s 
accessed. This will bring increased over- 
head, so it’s important that you simulate 
this when writing timing programs. The 
same is true for external variables included 
in Dynamic Link Libraries (DLL) under 
OS/2. 

One more tool for measuring the per- 
formance of a program should at least be 
mentioned: a profiler. Profilers measure 
how often each piece of code is executed in 
a program. I needn't discuss them here, 
however, for my colleague, Neil J. Ru- 
benking, has thoroughly discussed their 
use in ‘‘Optimizing Turbo Pascal’’ (PC 


some program profilers that can be helpful 
to C programmers. 
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CONTROL STRUCTURES What im- 
pact do C’s control structures have on the 
efficiency of your code? Obviously, the 
time expended in an i f and the completion 
tests in for, while, and do statements 
depend on the complexity of the expres- 
sion being tested. And, of course, for 
statements carry the additional overhead of 
any preceding and following statements. 
Switch statements are a different mat- 
ter altogether, for here you're usually at the 


/* timerun.c RHS 5/16/68 
* 


This program times the loed end executinn time nf ennther program. 


* 

* 

* Return Velues set ere: 
* he return velue of the ‘child’ program, or 
» 255 if unsucessful. 
* 
* 
* 
* 


For MSC 5.x: 
cl /Ox /W3 timerun.no 
f 


finclude<time.h> 
#include<process.h> 
finclude<stdin.h> 


void main(int erge, char **ergv); 
void main(int erge, cher **ergv) 
{ 
long stert = @L, end = @L; 
int retvel; 


if(erge < 2) 
{ 


mercy of your compiler. A compiler can 
implement a switch in a variety of ways. 
First, if there are only a few cases, it may 
be implemented as a series of ifs with a 
flew quick comparisons. 

Second, if there are a large number of 
cases in a switch, a ‘‘jump table’’ might 
be created. This is a table containing a se- 
ties of entries, one for each possible value 
between the highest and lowest values 
specified in your code. The switch value is 








printf("\nUsege: timerun <program> [ergs...)"); 
printf("\nPurposes tn report the run time nf @ program in seconds”); 


exit(255); 
} 


printf("\ntimerun: ettempting to run: te...",argv[1]}; 


argv++; 


start = clock(); 


/* run the child 
if((retvel = spewnvp(P_WAIT,ergv[@),argv)) == -1) 


printf(*\ntimerun: child process feiled, eborting..."); 


exit(255); 
} 


end = clock(); 


printf("\ntimerun: \"ts\" took 604.02£ seconds tn loed end execute”, 
ergv[@],(floet) (end-etert) /CLK_TCK); 


exit(retvel); 





: d Figure 2: This program times the loading and execution of o second program by calling the 
Magazine, November 24, 1987) and listed | ciock() function before and after it is run. Note the use of the /0x switch to achieve maximum 


/* set argv tn point to ergv(1) 
/* the old ergv(1] ie now ergv([0) 


/* start the nlock ... 


/* get clock efter return from child*/ 


/* exit with return value of child »/ 





optimization of the resulting executoble, TIMERUN EXE. This program is for Microsoft C, 
Version 5.x, only. It does not work with Turbo C or QuickC. 
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used as an index into the table, and each 
entry points to code to ‘‘jump to'’ when 
that entry is acccssed in the table. 

Third, a switch might be implement- 
ed as a table with two parts in each entry. 
The first part is a value with which the 
switch value is compared and the second is 
the address of the code to be executed. If 
the switch valuc matches the first part of 
an entry, execution continues at the ad- 
dress pointed to by the second part. While 
similar to the jump table, the comparison 
must take place first. Thus, the efficiency 
of a switch depends on its implementa- 
tion by your compiler. 

Unlike a switch, a function call is af- 
fected by two different timing factors: the 
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fixed overhead of the CALL and RET op- 
crations and the handling of arguments 
(which, of course, varies from function to 
function). Each of the arguments must be 
pushed onto the Stack, and the Stack must 
be cleaned up upon retum. 

You can't fine-tune Library functions 
unless you have the source code for them 
or replace them with your own versions. 
It's more critical, however, to be con- 
cemed with how a function is used—par- 
ticularly if it is called in an inncr loop. If 
you're not concemed with size, the intrin- 
sic (macro, or in-line) versions of character 
and conversion functions are a great deal 
faster than their actual function counter- 
parts. Functions like toupper( ) andis— 





digit() are examples of this phenome- 
non. (For further discussion on intrinsics, 
see the section undcr the subhead ‘‘Intrin- 
sics Versus Functions."’) The low-level 
VO functions, such as read(), 
write(), and lseek(), are faster than 
stream I/O functions like fread(), 
fwrite(), and fseek(), which have 
more overhead. 

Plum’s rescarch, conducted with a 
wide variety of processors, showed that 
while a switch is slightly more time-con- 
suming than the average operation, a func- 
tion call takes three to six times as long. 
Furthermore, while I/O functions tend to 
vary, functions like fgete(), get— 
char(), fputs(), and putchar() are 


A POTPOURRI OF OPTIMIZATION TECHNIQUES 


| bates below are a number of optimi- 
zation *‘do’s,’’ maxims that you 
should follow. While each is a valuable 
idea for improving the performance of 
your code, they are especially important 
if you don’t already have an optimizing 
compiler. 

1. Become familiar with the assembly 
language output of your compiler. You 
don't have to program in assembler to 
learn how to use it to improve your pro- 
grams. A good way to start is to become 
familiar with the machine code output of 
your compiler. You can generate assem- 
bly language listings from Turbo C with 
the -S option. Combining the /Fa /Fs 
options for Microsoft C will produce a 
“*merged”’ C and assembler listing. 

2. Use switch () and case with op- 
timizing compilers. Since the nature of a 
switch statement guarantees that a single 
integer type (character, integer, or long, 
under ANSI) will be evaluated, optimiz- 
ing compilers can make a number of as- 
sumptions that will enable them to 
streamline the code. An added plus is that 
switches are far easier to read than a se- 
ties of if- elses. 

3. Use shifts instead of multiplies and 
divides, when possible. While some op- 
timizing compilers might do this for you, 
it’s generally good practice to shift right 
when dividing by a power of 2, or shift 
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left when multiplying by a power of 2. 
The rule of thumb is to shift once for ev- 
ery power of 2, so a divide by 4 and a 
multiply by 4 would be coded, respec- 
tively, as 


xX >> 2; 
x << 2; 


4. Avoid unnecessary loops, particu- 
larly when initializing an array. While a 
good optimizing compiler will replace 
the loop for you, it’s still sloppy coding. 

5. Consider using high-quality com- 
mercial packages. Familiarize yourself 
with packages that, for a small outlay, 
may save you the time of writing and op- 
timizing your own routines. Look for 
those that boast about their speed but also 
provide good support. 

6. Learn to optimize loops. While try- 
ing to keep the loop tests as simple as 
possible, remove unnecessary function 
calls and extraneous calculations from 
the body of the loop itself. You don't 
have to make a loop terminate by execut- 
ing the loop test: you can insert a break 
Statement for a fast exit when the loop 
processing is complete. 

7. The following are techniques spe- 
cific to Microsoft C: 

@ Force global variables into the default 
data segment to speed up access in large 
data models (see the discussion on mem- 


ory models in Part 1). This can be done 
by initializing them when they are de- 
clared. 

@ Use the near and far keywords to 
specify data that should be placed in the 
default data segment for the large or com- 
pact models. Using the huge keyword 
will allow a huge array to be accessed 
from the small and medium models. 

@ Speed up frequent accesses to large 
objects by forcing them into their own 
data segments. You can do this by setting 
the data threshold—the maximum size 
of the default data segment. This will 
force objects that are too big to fit to be 
given their own data segments. 

@ Use the ‘‘same_seg"’ pragma to spec- 
ify items that should belong in the same 
far segment. 

@ Use the /F command line switch to 
optimize far calls to procedures that lie in 
the same segment as the caller (this is 
equivalent to specifying on support rou- 
tines for a primary function such as 
near). 

@ Use the /PAC option to group neigh- 
boring code segments. Large code pro- 
grams place the object code from each 
source module in a different segment by 
default. You can combine different mod- 
ules into the same code segment, allow- 
ing their calls to be optimized as near 
calls.—Richard Hale Shaw 
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How Farsi ighted Executives Are 
Using Their PC’s For 
The Fun Of Profit. 


"By Wiliam J. Spink William J. Spink 

For years now you've been hearing 
about the wonderful things personal com- 
puters will do for The Executive of the 
80's—-at least in theory. 

But what's the reality? Can a PC 
help you enjoy your work more and show 
a greater profit, here and now? According 
to your peers, the answer is “yes.” 

“With just a few keystrokes,” says Al 
Lynch, Director of Corporate Planning 
and Research for JCPenney Company, “I 
can screen companies, find possible ac- 
quisitions or ‘scope-out’ competitors. It's 
a real competitive edge.” 

Walt Casey, V.P. of Communications 
at ConAgra says, “I spend a 
lot of time each day poking in- 
to this and tracking that. It's 
much easier when you can im- 
mediately get the facts from a 
computer, rather than having 
to make a series of phone calls.” 

“One of Dow Jones 
News/Retrieval's services, 
QuickSearch, is a Godsend,” 
adds Jim Posner, a respected 
retail consultant. “It gives me 


Al Lynch 
Director of Planning 





Dow Jones & Company, Inc.— gave 
JCPenney Company a real advantage. 

“Let's just say that a ‘major player’ in 
our Raery, was being acquired. Within a 
few hours we knew more about the take- 
over candidate than the bidder did. Hon- 
estly, we knew more than some invest- 
ment bankers did. 

Decision-making with 
the leading edge. 

“Then we started getting the cor- 
porate insider trading data,” Lynch con- 
tinues. “It showed us some things that 
influenced a major deal. 


Walt Casey 
President, 


James Posner 
President 





What can you get from your PC? 

Dow Jones News/Retrieval gives you. . . 

© Exclusive online access to the full 
text of The Wall Street Journal 

© Current and historical stock quotes 


Business news as it happens 

 10-K and 10-Q data 

Leading investment analysts’ reports 
© Complete corporate profiles 

Over 40 services including MCI Mail® 
the Official Airline Guide™ and more. 


“No problem,” according to Posner. 

“There's no difficulty using the ser- 
vice. I ask for pointed, specific informa- 
tion and get exactly what I need. It’s 
much easier than manual research.” 

Walt Casey agrees. “Dow Jones 
News/Retrieval is simple enough for any- 
one who's at all comfortable with com- 
puters to use it effectively from their very 
first day online.” 

Making the right decision. 

There are hundreds of 
online information services, 
many offering business data. 
How can you pick the best one? 

“It was apparent from the 
first step that the most useful 

system was Dow Jones 
y © News/Retrieval,” remembers 
Casey. “It offers 80, much of 
the information you're looking 
for—from general news and 
stock quotes, to data on our 








detailed corporate reports aahons Posner company and industry. It was 
within minutes—I don't even pa ey Inc. pitas Lad. the best single source.” 
have to leave the office. “Tve had other services, 
Instant information: the “This service really makes a differ- but Dow Jones News/Retrieval has the 
executive advantage. ence in the day-to-day running of your most useful business information in the 
To lead in today's marketplace, you business. It can pay for itself very quickly.” right form,” says Posner. “The time I 
need information like that?” Lynch says, Surprisingly easy. spend ‘playing’ on the iter makes 
snapping his fingers. All you need to access the service is more money for me—and for my clients.’ 
He recalls an example of how Dow a PC and modem. Using the service is Now that's the fun of profit! = 
See eee ee —— ——————— 
Get 8 FREE hours | ($49.95 Business Membership Kit* Name 
online to experience | =$2995 Personal Membership Kit* 
yi » | CBil me later Company. 
the “fun of profit’ Charge to my CMasterCard VISA Aes 
City/State/Zip 

on pee C. ae _ eee Oe 
yD Ghat ee cue Signature required) 7 Computer make and model___ 
pro! m my mea nclosed €) Please send more information. 
Jones News/Retrieval’ Business Mem- ee 
bership Kit, including multiple passwords, 


8 free hours of online time, a year of 
Dowline™ Magazine, a 
User’s Guide and waiver of my first year’: 
annual $12 service fee—for only $1905" 
(A $29.95 Personal Membership Kit in- 
cludes: a single password, 5 free hours 
online, Dowhine™ 


Magazine, User’s Guide 


and waiver of $12 service fee.)* 


From Dow Jones & Company, Inc. 
The information that powers today’s business: 


sa DJN/R Membership Kit, P.O. Box 186, Drexel Hill, PA 19026-9973 


“This offer expures September 30, 1989. Free time 
wrth 20 day aie recept of pasowond(a). Some phy 


ipa ttaeliehapea' 


| 
| 
| 
| 
| 
i 
| 
For faster service, call 1-800-221-7700, Ext. 521 today! 
| 
| 
| 
| 
| 
| 
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| 
| 
| 
| 
: Dow Jones News/RETRIEVAL 
| 
| 


jaecrmers col Pees ee et 
Inc. Al nights 


fees Dow Jones & Company, 
see ra or fees Conn. Mel Mansel oc ak 
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usually the fastest across C compiler im- 
plementations. This should come as no 


surprise, since these are usually imple- | 


mented as macros and thus become in-line 
code. 


SPEED-IMPROVING TECHNIQUES 
It is impossible to present here every tech- 
nique available for optimizing C, so I'll 
discuss only some of the more important 
ones, Others are presented in the sidebar 
**A Potpourri of Optimization Tech- 
niques.’* Since quality optimization is in- 
creasingly found in today's PC/MS-DOS 
C compilers, some of the ideas I'll present 
work in conjunction with a good optimiz- 
ing compiler. A discussion of C compiler 
optimization is contained in the sidebar 
‘*‘Compiler Optimization: Terms and 
Techniques.’’ A reference summary of 
compiler optimization switches for Turbo 
C and Microsoft C is included in Figure 3; 
a look at optimization pragmas for Micro- 
soft C can be found in Figure 4. 


REGISTER VARIABLES Perhaps the 
most popular optimization technique 
available to C programmers is the use of 
the register keyword. Modifying the 
declaration of a variable with register, 
as shown in Figure 5, indicates to the com- 
piler that the variable is to be placed and 
kept in the machine registers as much as 
possible. 

Most 8086-family C compilers that 
support register usually keep up to two 
registers available for this purpose. For ex- 
ample, Microsoft C saves the contents of 
the DI and SI registers on the Stack upon 
entry to every function, uses them for any 
register variables, and restores them 
before exiting the function. 

While you can specify any number of 
register variables, be careful not to 
overdo it. Optimizing compilers like Mi- 
crosoft C generate code that places often- 
used variables (such as loop counters) in 
available machine registers on their own. 
In fact, they may do this for every loop ina 
function, even if different counters are 
used. Thus, carelessly specifying re gis— 
ter may dilute the effects of code optimi- 
zation as the compiler tries to carry out 
your wishes. Further, since additional 
code is generated to set up the regis— 
ters for register variables, you should ap- 
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ply this keyword only to variables that are 
accessed three or more times in a function. 

In support of this, Reed Koch, Program 
Manager for Microsoft C 5.1, informs me 
that most of the time the 5.1 compiler can 
select register variables more effec- 
tively than most programmers, so he gen- 
erally advises against using register 
with that compiler. In fact, since Microsoft 
C5.1 uses registers so often in optimizing 
a function, you can actually introduce 
some inefficiencies by specifying vari- 
ables as register class. | should men- 
tion, however, that Microsoft QuickC 
does not optimize as efficiently, so reg— 


ister variables should improve the code 
when compiling with it. 

Two further notes should be made on 
the subject of register variables. First, 
you can gain some size optimization by 
turning off register variable optimization 
when using Turbo C. This is accomplished 
by using the —r- option, which will ignore 
the occurrence of register in your code. 
Second, since the number of register vari- 
ables can vary from processor to proces- 
sor, a tip from the Microsoft C manual | 
demonstrates a way to use macros to speci- 
fy the most-important register variables in 
each function, as shown in Figure 6. 


Compiler Optimization Switches: 


Turbo C and Microsoft C 5.1 


Turbo C 


Memory Model 
Meaning 
Tiny memory model 
Smail memory model 
Medium memory model 
Compact memory mode! 
Large memory model 
Huge memory model 


Meaning 

Generate 8066/8088 instrucbons 
Generate 80186/80286 instructions. 
ant-sized items aligned on word 
boundary 

Exclude the linkage of floating-point 
hbrary 

Create one instance of identical 
sinng constants 

Optimize for speed 

Tum ON stack checking 

Optimize for size 

Use Pascal calling convention 
Ignore the register keyword 
Enable register variables 
Generate assembler sting 

Relax alias checking 


Nore dzhH 4 


Segmentation 


Option Meaning 


-zCname 
-zDname 
-2Aname 


Name the code segment 
Name the uninitialized data segment 
Name the initialized data segment 





Microsoft C 5.1 


Memory Model 


Option Meaning 
Relax alias checking 
Digable opbmizaton for debugging 
Purposes 


Use intnnsic versions of functons 
Tum ON loop optimization 
Disable unsate loop opbmizations 
Optimize for size 

Optimize for speed 

Turn ON max optmization 
{equivalent to /Oailt /Gs) 


Tum OFF stack checking 

Use Pascal calling convention 

Set the data threshold 

Generate 8086/6088 instructons 
Generate 80186/80188 instructions 
Generate 80286 instrucbons 


iF Ophmuze far calls (linker option) 
| (PAC Group neighboring code segments | 
{linker option) 


Segmentation 


Figure 3: This subset of the compiler switches available for both Microsoft C 5.] and Turbo C 15 
contains those that will be most useful for optimization. Consult your compiler manual for a more 
detailed explanation. Default options are marked with an *. 
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The Most Powerful 


RampagePlus From AST 


These days, to really get power, you've got to have a 
Rampage. RampagePlus from jy 
AST—the most powerful mem- | 
ory/multifunction boards you | 

With RampagePlus/MC 
for your IBM® PS/2™ Model | 
50/60, or RampagePlus 286 
for your AT® or compatible, 
you can have: up to eight 
megabytes of memory. EMS 4.0 compatibility. OS/2" com- 
patibility. And, optional /O piggyback modules. There's 
nothing like them anywhere. 

By making the one simple decision to buy Rampage- 
Plus, you can postpone making a lot of other decisions. If 
you’re asking yourself: Do I need the extra functionality of 
EMS 4.0? Should I plan on converting to OS/2? Can 1 get the 
same power from my AT compatible as 1 can with a PS/2? 
Will 1 need to save slots for input/output boards? Ram- 
pagePlus takes care of it all. 

Of course, you'll be going on a Rampage designed by 
AST. That makes your decision even easier. After all, year 
after year, we've sold more memory/multifunction boards 
than any other company. Great boards, like SixPakPlus® 
and Advantage® And, after selling over three million 
boards, we're proud to say the RampagePlus boards are the 
best we've ever built. 








For one, they are the first memory boards to offer 100% 
EMS 4.0 compatibility. RampagePlus 286 has 12.5 MHz speed 
Sea le C peal for fast AT compatibles, while Rampage- 

Plus/MC runs with zero wait-states to get 

| the most out of your PS/2s. And, both 
RampagePlus boards include SuperPak;* 
AST’s utility software programs. 

Finally, there’s one thing you'll find 
on a RampagePlus that you won't find on 
any other memory board, the AST name. 
And that means that you can make a 
safe decision and go on a Rampage, all at 

the same time. To find out how, call AST, (714) 863-0181, 
Operator AA26,0r send us the coupon. 
CIRCLE 166 ON READER SERVICE CARD 
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Turbo Prolog .....ceeenereee $64.95, 
Turbo Prolog Toolbox .. 

Turbo Tutor... “ 


BEDFORD 

Imograted Accounting .....$199.00 
BOEING 
Boeing Caic.... 
Boeing Graph 
BRODERBUND 

Graphics Library Disks......$24.05 
PINE SHOP .-+ecssseesnvesernessenee $99.95 
Print Shop Companion ......$32.00 
TOY SHOP. .sesassesesseeseesmnvees $42.95, 
CENTRAL POINT 

(ole phe [alee eee weneescen $27.00 
Deluxa Option Board.......$109.00 
PC Tools Deluna -nsssencersee $44.00 














SOFTWARE 


DAC SOFTWARE 

Dac Easy Accourting........ $92.95 
Dac Easy Acct. Tutor.......$CALL 
Dac Easy Payroll _......-....$39.95 
Dac Easy Payroll Tutor.....$CALL 


FIFTH GENERATION 
Fastback PIUO .sseoscssseseees $85.00 


FUNK 
SHOWA Eu. ereveesnneveeverpneeane $37.85, 


Worksheet Utities ............ $59.00 
GENERIC SOFTWARE 
Gan CADD 3 0.......1soveese $59.95 


Gen CADD 3-D Modeling $CALL 
Gen CADD w/Dot Pict .....$89.95 
Call For Pricing on Libraries 





Manuscript .nervereusecensesers! "$337.00 
MOF anneonesscoreerranesesversinene $82.00 
SYMPHONy .----ssrenoversneee-s $439.00 
MECA 

Managing Your Money.... $129.95 
MERIDIAN TECHNOLOGY 
+040 $109.00 





Wordstar Prof Rel 4... 
pe OOM! 
GOMEE on sesrorerrerrecreeernensire $9700 
Word Findet c.ssrecesssastenseres $3295 
MICRORIM 
DB Graphics ...crsscerse sso $189.00 
R Base tor DOS .ssercvre- $439.00 
MICROSOFT 
PC Excel... 
PC Works ... 
Bookshelf wCD RO! 
© COMPIOL seserscsvers 
CHA SO ssnrscsnssnranan 













"$249.00 


Flight Samutetor ..s2rn sesso $34.95 
FORTEAN serssuenens 0 sruerctressee $299.00 
nerorees ss $99.95, 


Macro Assembler 
wore DOS neces 





QUICK BSG een neneren $64.95 
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Graphics and 
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WordPerfect 
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SS Seagate 
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@ 28ms Access 
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(3 pa Seppe 
Windows 2 03 _..... 





$69.00 
WING OWEBEE .-roeecrsiee esos $129.00 
Word Version 4 0 .-++.000-$219.00 
MICROSTUFF 

Crosstalk XVI nnccccosecsessaree. $94.00 
MIGENT 
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Nofton Utilives ._. $49.95 
Norton Advanced Utilities . $84.00 
PAPERBACK Sor OnE: 
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VP Planner Plus .oncscose aca es 











UARTERDECK 
OESQView $79.95 
REFERENCE SOFTWARE 


GreMMALIK .-.s0erccerncerersere GAD. OS 


SOFTWARE lade ie 
First Publisher. 
First Publishing Fonts .. fecal 
Harvard Total PM ii ....$369.00 
Hervard Greptucs ......$279.00 
PFS Firat Choice .......... $85.00 
Profassional Fite ......$139.00 
Professional Plan..........$79.00 
Professional Wota ......$115.00 


SPRINGBOARD 














O18 A Witte wncnnensenenee $118.00 


TURNER HALL 
Nota Wt Pts sseterennnnenee $49.00 








SOZ PI aensseeossnensrensecoon ae $57.95 
WORD PERFECT 
Date Partoct —enececnercee $CALL 


Ex@CUtiVa --nseirresenneess $1 27.00 
LIDTATY .....ccececssnetrensoneresese0e $54 95 
Plann Pariect .n..-oreeesesenre» $199.00 
Wordipartact (5 0} .-ssss1. $249.00 
XEROX 

Verttura PubIESMOr o...s00- $499.00 


MICE 


IMS] Opneal Mouso 
wir ees aa 
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Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 


(Even et thasa prcas) You only pay TCP’s standard shipping 
therga ot $4 00 per ordar Ordars arming betora 3 00 PM our 
time will be shipped out same day If part of your ordar Is back- 
Ordared the remainder will be shipped UPS Ground FREE! 


SECURITY 

® Your Credit Card is not charged untll your 
ardar is shi 

@ We insura your ordar at no extra cost fo you 

@ Tussay ts @ tinancielly strong and wall 
established compeny 


CUSTOMER SUPPORT 
@ Altar salas suppor. 
@ Knowledgeabia statt, alt graduates of 
Tussay’s ‘Computer Boot Camp” 
@ Our advanced warahouse/meterials 
hendling system assures your order 1a 
shipped out eccurataly & on tima 
@ Our IBM 5360 allows instant order and inventory stetus 





MICROSOFT 

MOUS® crs. essscssetsecoersessesesee $109.00 
LOGITECH 
HiRez (320dp1} Mouse ......$99.00 
Bud MOUS@ ...-sevemeomereereeess $79.00 
Serial Mouse —-..-asonn--- ones $79.00 


MONITORS 


TTL Monochrome 

Amdek 410A Amber. 

Green,or WHINE ......0c0--e0e $149.00 
Packard Bell Amber w/std $49.00 


RGB/CGA 
THOMSON 4160 ...essesreree $279.00 
Samsung SC452C .......-. $219.00 





EGA 

NEG Multi yn IN .cossse-o SCALE 
Packard Ball 

1435 oesseseosenren sree sssenseees «$419.00 


MAGNAVOX 
7613 TTL (Gt6OM) eneomnn $89 
7623 TTL (Amber) 


BOSS EGA csr nccsrenes “$349 
TT4G GR ease vrneeveservesss $129. 
9082 VGA sevrrsetesrreteres S419 





MODEMS 


Heyee Sman Modem 

1200 baud internal..........$259.00 
2400 baud Internat ..-.00-$CALL 
Packard Beli External! 

00/1200 baud ....... 





Practical Peripherale 

2400 baud toternal .......... $159.00 
2400 baud External.........$1 99.00 
Swan Technologies 

2400 internal ... 
2400 axtarnal... 


$119.00 
$135.00 





TOLL 
FREE 


-800-468-9044 ::: 


To order by malt We accept money order Certhed check personal check 
Allow 2 weeks tot personal & company checks fo clear Shipping $4 00 tor 
ADWARE AND ANY ACCESSORY OVER Gms. 

Yo!) Free Number 1/800 468 9044 tor shipping charges Add $3 00 per box 
shipped COD Additional shipping requiredon APO FPO AK HI andforeign 
MASTERCARO OR VISA 
ALL SALES ARE FINAL — > 
Giscretion Pennsyivama residents add 6%. ~ 
gales lax Prices and lerme subject lo change without notice 

PC HARD DRIVES 

MINISCRIBE 

3650 40MB (81 ms} —......-$349 

3053 40MB (25 MS) severe $579 

SEAGATE 

ST-225 wicont 20M6 (65 ms}... $259 


sottware FOR ALL HAY CaSour 
orders Terms PRICES REFLECT CASH OISCOUNT. ADD 1.5% FOR 
Delectwe tems replaced of repaired at our 

8438 30MB wicont (68 ms)..$339 

GOBS 75 MB (28 MS) sesrcsseoee S779 

ST-238 wicont 30MB (65 ms}... $299 


ST-251-0 40MB (40 ma) cornoeue $379. * 


ST-251-1 40MB (28 ms} screen $489 
ST-4096 20MB (23 ms} «.......... $669 


PC ADD ON BOARDS 


AST 

Adventage! (128K) .... 
Advantage Premuum (! 
Rempage 286 (512K). 
‘SixPekPlus {644)..... 
SixPekPremum (256K) poe “ASTI 


ATI 










BOCA RESEARCH 

RAM Card XT or AT ....... SCALL 
VO Card XT or AT...........$79.95 
EGA 480 --neseoossrerererserens $139.00 











Network Cord Pius cS CALL 


Other Hercules boerds 
in stock... Call for price 


SWAN RAM CARDS 


Abevebdcard Compatibie 
tnelude dottware Uiilities Disk 


XT RAM CARD widK. $99.00 
AT RAM CARD wéOK .....$119.00 
Call For Pricing on 
$12K/1MB/2MB Upgrades 





Carde- 


Celt for Daughterboerd Pricing 


PARADISE 


AUtOSWICH 350 cosssessen ssn $149.00 


AUTOSWHCH 480 .... rs. $169.00 
AULoSWIICh MOND cemeenree $159.00 
Paradise VGA.Q.....scveses $269.00 





NETWORK PROOUCTS 
for PCa ANO MACINTDSH 
TOPS. DOS. $125.00 
Flaeheard. $189.00 
NeiPrint.... $125 00 
TOPS/Mac $164.95 

Teleconnecior 


{OINS of O89)... $42.95 





Call for Pricing 
on Memory Chips. Prices 
ere too volatile to tlotl!! 


ber box of 10 
BONUS 


350 5 25"! 
OS/D0 $1695 $6 95 
D $1795 $995 
0 $1995 $995 
S00 $1695 $895 





Open: 9:00AM-9:00PM Mon-Fri, 
10:00AM-6:00PM Sat 


12:00PM-8:00PM Sun EDT 


614-237-4450 
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Pragmas: The ANSI Way to Be Non-ANSI 

















Pragma Description 


#pzagma loop opt (on|off) Turns loop optimization ON|OFF. 


#pragma intrinsic(funcl,...) Turns ON use of intrinsics for 
the specified functions. 

#pragma function (funcl, ...) Turns OFF use of intrinsies for the 
specified functions. 

#pragma check_stack (on|off) Turns stack checking ONJOFF. 


#pragma pack (n) Packs structures to the nth byte 
boundary. 
#pragma alloc_text (segment, funcl, ...) Names the segment in which the 


functions are to be placed. 


Specifies variables that should be 
placed in the same data segment. 


#pragma same_seg(varl,...) 






Pragmas are part of the result of the ANS! Committee's efforts to standardize the 
C language. Designed as preprocessor directives, pragmas provide a means by which 
an implementation (a C compiler, for example) can allow a program to include nonstan- 
dard behavior or nonportable extensions. Consult your compiler manual for more- 





detailed information on pragmas supported by other compilers. 






Figure 4: A partial listing of pragmas used for controlling optimization by Microsoft C. 





| 

| 
ARRAYSORPOINTERS? | It'scommon 
practice to use offsets when manipulating 
the contents of an array, particularly inside 
a loop. This requires a program to calcu- 
late the address of each element of the ar- 
ray by adding the offset of the element, 
times the element size, to the starting ad- 
dress of the array. But this takes time. You 
can accomplish this more efficiently by 
casting a pointer to the beginning of the ar- 
ray and manipulating the pointer instead. 
Again, it’s slower to manipulate the mem- 
bers of complex or nested data structures 
than it is to cast a pointer to the member in- 
volved and manipulate it directly. These 
points are illustrated in Figure 7. 

Far pointers (that is, 32-bit addresses) 
present a dilemma. I personally prefer us- 
ing them when I need to access external 
data in small data-model programs. More- 
over, far pointers are particularly useful to 
perform direct screen writes and manipu- 
late BIOS data objects. Unfortunately, 


they're not always very efficient: the ad-- 
dress arithmetic overhead can be heavy if | 
they are used frequently or in a loop. If 
your timing tests show that the use of a far 
pointer is slowing down your program too | 
much, write that section of the program in | 
assembler so you can temporarily set the 
DS register to the data segment of your far 
pointer. 


INTRINSICS VERSUS FUNCTIONS 
If you’re willing to sacrifice some space, | 
you can gain speed by using intrinsics or 
macro functions. Some of the low-level 
character routines (putchar(), get— 
char(), and others) have been imple- 
mented as macros since the earliest C com- 
pilers. Yet some compilers offer both 
function and ‘‘intrinsic’’ versions of vari- 
ous library routines, as shown in Figure 8. 
By using intrinsics, you're adding some 
in-line code where the function is refer- 
enced, but you gain speed by eliminating 
the actual function setup, call, and return. 
In fact, you may actually save space if the 
in-line code is smaller than the code used 
to set up function arguments. The rule of 
thumb, however, is that intrinsics are a few 
bytes longer but several times faster. 

Intrinsics are particularly effective 
when used ina time-critical loop. You can 





register int i; 


register char *ip; 





Figure 5: Two ways of declaring a variable to 
keep it in the machine registers, if available. 
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PostScript® 
Language 
Interpreter 

for the IBM PC 


Finally Available __ 
Now For Only $195.00 


A Program to 
Print PostScript* 
Text and Graphics 
on Laser, Ink Jet, 
Dot Matrix 
Printers. 


includes 
13 Outline Fonts 


(licensed from Bitstream, Inc.) 


Explore the power of 
PostScript language 
with GoScript's 
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Call your local dealer, 
Or call LaserGo, Inc. 
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Dealer Inquiries Invited 
pLaserGo, Inc 
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reduce the loop overhead by using intrin- | in its own source module and compile it 

sics in place of function calls. Be careful, | separately from the rest of your code using 

however, for some intrinsics may have | the appropriate command-line switches 

limitations not found in their function | (see Figure 3). This will isolate the use of 

counterparts: they just can’t be written to | intrinsics to those modules that need them, 

be as general as a function. and keep the code size of other, less time- 
If a routine requires intrinsics, place it | critical functions smaller. 





#define register 
#define register 
#define 


funct() 
{ 
REG3 int k; 
REG1 int i; 
REG2 char *p; 
char array[1008}; 


for( i = 8, p = array; i < 100; i++, p++) 
*p = i; 








| Figure 6: This listing demonstrates how the use of preprocessor macros can help ensure that only 
the most important variables are placed in the machine registers. Regardless of their order, REG! 
and REG2 will always designate register variables, while REG3 will be ignored. REG3 can be 
changed if the program is recompiled under a machine architecture that offers additional registers. 


char array[166}, *p; 
int i; 


/* Instead of this: 
for(i = 86; i < 186; i++) 
array[i} = i; 





/* Use this: «/ 
for(i = 6, p = array; i < 188; i++, ptt) 


*p = i; 


/* Instead of this: */ 
for(i = 83 i < 180; i++) 
*(8.82)->s3.array[i] = i; 


/* Use this: */ 
for(i = 8, p = *(8.82)->s3.array; i < 108; i++, p++) 
*p = i; 








Figure 7: Two code fragments that demonstrate the use of a pointer to initialize an array. In the 

| first, the offset into the array (i) must be calculated, so the pointer eliminates the calculation, and a 
good compiler will place both i and p in machine registers. In the second fragment, the array is a 
member of a complex set of structures and pointers. Rather than calculate the address offset to the 
array each time, a pointer is set to the beginning of the array and incremented. 
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Introducing Sharp’s newest computer projection panel. 


Observe. Sharp has just turned the personal computer into the group computer. Educational,business, or government 
groups. Groups involved in sales presentations, training sessions, even computer instruction. Now all of them can benefit 
from the immediacy of a PC. 
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the office, on the plane, even at the presentation itself. 

Used with a standard overhead projector, it projects computer images (both text and 
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RELAXED ALIAS CHECKING §[f your 
compiler’s optimizer can turn off alias 
checking, you can achieve significant 
gains in efficiency. As explained in the 
“‘Compiler Optimization”’ sidebar, a com- 
piler must assume by default that aliases 
exist. This keeps the optimizer from pro- 
ducing errors in the generated code. 

When you are certain that you are not 
referencing the same memory location 
with more than one symbol in a function 
(and therefore producing an alias), you can 


PRODUCTIVITY 


turn off alias checking. Combined with 
loop optimization, this will produce some 
significant gains in speed. 


USING LOOK-UP TABLES While 
most veteran programmers are familiar 
with the benefits of look-up tables, the 
concept may be foreign to newcomers. 
And though they can take up space, look- 
up tables are a fast alternative to redundant 
calculations that are performed over a 
fixed range. 


The classic ASCII-to-EBCDIC conver- 
sion program provides a simple example 
of alook-up table. EBCDIC, as you proba- 
bly know, is the character set found on 
most IBM mainframes. A conversion pro- 
gram of this type utilizes a look-up table, 
which is usually an array of EBCDIC char- 
acter values. 

The values in the array are so arranged 
that each is stored at the array offset of its 
ASCII counterpart. An EBCDIC value for 
the letter A (193) is thus found at slot 65 in 


COMPILER OPTIMIZATION: TERMS AND TECHNIQUES 


ontemporary C compilers are get- 
ting better and better at optimizing 
machine code. Often what we think of as 
“an optimizer’’ is actually a product of 
several parts of the compilation process, 
each of which plays a role. The following 
descriptions of some of the optimizations 
performed by a compiler should help you 
) understand what a compiler can do, and 
how you can write code that the compiler 
can optimize more easily. [’m indebted 
to Reed Koch, the Program Manager for 
Microsoft C 5.1, for his help in clarifying 
them. 

Common subexpression climina- 
tion If an expression is used more than 
once in the same function and its value 
doesn’t change, then code is generated to 
execute the expression once. The result is 
placed in a register, which is used 
throughout the function. 

Constant folding [f constants are 
used in an arithmetical expression, the 
expression is replaced with the result of 
the expression. This is usually performed 
by the preprocessor. 

Constant propagation §[f a con- 
Stant value is assigned to a variable and 
does not change for the life of the vari- 
able, then references to the variable are 
replaced with the constant. The variable 
is omitted altogether. 

Cross jump elimination If more 
than one instance of the same piece of 
code occurs in the cases of a switch or 
in several if statements, then one in- 
stance is placed where all of them can 


jump to it. 


Extra jump elimination If code 
generation produces a jump to a jump, 
the first jump is set to the destination of 
the second jump. If it is unused, the sec- 
ond jump is removed. 

Instruction alignment If the gen- 
erated code produces a jump to an un- 
even address, a NOP instruction is insert- 
ed at the destination. This forced 
alignment causes all jumps to end on 
even address boundaries, which are more 
efficient to process and can result in a 10 
percent gain in speed. 

Loop induction variables _ If a vari- 
able is frequently referenced in a loop, a 
register or a stack variable is set up to 
contain it. This also contributes to loop 
strength reduction optimization (dis- 
cussed below), particularly with fre- 
quently referenced array offsets. 

Loop invariant code motion _ If the 
same piece of code is continually execut- 
ed within a loop, the code is moved out of 
the loop, where it will be executed only 
once, before the loop begins. 

Loop optimization (special cases) 
If a loop is used to initialize a portion of 
memory, the compiler substitutes a pro- 
cessor instruction such as REP STOS to 
perform the initialization in one step. 

Loop strength reduction This is 
the process of removing unnecessary 
overhead from a loop. Such a procedure 
might include the optimization of loop 
counters, such as those that are also used 
as an index into an array. Strength reduc- 
tion might also include replacing multi- 
plications with iterative additions in the 


control fine of the loop. 

Loop unrolling A technique that 
duplicates the statements executed in the 
loop in order to reduce a potentially large 
number of loop iterations to half. This is 
more common in mainframe environ- 
ments, where it may take less time to ex- 
ecute duplicate instructions that already 
exist in the processor’s prefetch instruc- 
tion queue than to retrieve them from 
memory each time through the loop. 

optimization This is the 
process of taking small pieces or win- 
dows of code and optimizing the use of 
registers and variables, etc. 

Relaxed alias checking An alias is 
more than one symbolic reference to the 
same memory location in a program. A 
compiler must take care in handling 
aliases, since one alias (and thus the val- 
ue of the memory location refereneed) 
may be in a register while another may 
not. If alias checking is relaxed, the com- 
piler can assume that there is no more 
than one active reference to the same 
memory location at the same time. This 
allows it to make significant code optimi- 
zations. 

Tail merging If a jump is generat- 
ed, whose destination is a retum (RET) 
instruction, the jump is replaced with a 
RET instruction itself. 

Tail recursion optimization If a 
function ends with a recursive call to it- 
self, followed by a return, the compil- 
er generates a jump to the beginning of 
the function code in place of the recursive 
call.—Richard Hale Shaw 
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the array, 65 being the value of A in AS- 
CII. So to convert an ASCII character to 
EBCDIC, you use the value of the ASCII 
character as an offset into the array, and 
the corresponding value in EBCDIC is 
Stored at that offset. Thus it can be 
“looked up”’ in the array or table. Figure 9 
illustrates an array declaration and a macro 
that can do the whole job. Keep in mind, 
though, that look-up tables require a trade- 
off of space for speed. 


REMOVING STACK PROBES Many 
compilers provide automatic stack check- 
ing, ensuring a function call and its local 
variables do not extend beyond the end of 
the Stack (possibly overwriting Heap vari- 
ables or globals). A compiler engineers 
this by inserting calls to an internal func- 
tion (usually called _chkstk(), or the 
like) at the beginning of each function. If 


C Functions 


MS-DOS interface 


enable _disable 


Console and port 'O 





inp outp inpw 
outpw 


Butter manipulation 


memset memepy mememp 


String manipulation 
strset strcpy 


Miscellaneous 





Figure 8: The functions shown here all have 
intrinsic counterparts in the Microsoft C 5.1 
Library. 
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/* table of EBCDIC characters at ASCII offsets */ 


int ebedic[EBCpIc] = 
/* 193 is at offset 65 (’A’) in this array */ 
e000, 193,194,195,196,197,198,199, 288,201,289, 218, ... 
}; 


fdefine Ascii_to_Ebcedic(c) (ebedic[c]) 


int newval,i; 


for(i = ‘At; i < ('A'4+16); i++) 
{ 


newval = Aecii_to_Ebcdic(i); 
printf("\nAscii %c(%d) == Ebedic %d",i,i,newval); 


Figure 9: A code fragment that demonstrates a look-up table used to convert ASCH to EBCDIC. 
The for loop converts and prints the conversion values of the first ten letters of the alphabet. 
Notice that, implemented as a macro or a function, each conversion is fast since it involves only 
one “‘hit’’ or look-up. The array uses ints for speed, although this takes up more space. 








the stack-checking function detects a Stack 
overrun, the program is aborted and an er- 
ror message is printed. This allows you to 
test a program and detect the problem be- 
fore the program becomes heavily used. 
While the stack checks (or stack 
probes, as they are sometimes called) do 
take a small amount of space in your pro- 
gram, they significantly increase the speed 
of a program with repeated function calls. 
You can remove the stack probes from 
your program by compiling with the ap- 
propriate command-line parameters or 
pragmas (see Figure 3). However, this 


should be done only when the program is | 


tested, debugged, and ready to ship. 


EFFICIENT DATA TYPES Another 
technique for improving program execu- 
tion speed involves your choice of efficient 
data types. Take a look at all of your refer- 
ences to Longs. Do they fall in the range of 
ints (or unsigneds), and can they there- 
fore be replaced? 

In Part 1, I mentioned that using bit- 
maps can save space. However, the over- 
head of calculating bit offsets and manipu- 
lating the bits themselves is greater than 


| toggling the value of a byte or word (a 


char or short int). As a result, the 
space savings is offset by the increase in 
execution time. 





SPEEDING UP BY COUNTING DOWN 
Loops that count down to 0 from a value 
are generally faster than those that count 
up, because instructions that compare a 
value to 0 require fewer cycles than those 
that perform a general comparison. 


CALLING CONVENTIONS The calling 
convention used in your functions is anoth- 
er way you can both reduce size and in- 
crease speed in a C program. The Standard 
C calling convention for 8086 C compilers 





s Choosing efficient data 


_ types is another technique 


for improving program 
execution speed. 


Tequires that arguments be pushed onto the 
Stack in reverse order; that is, the last argu- 
ment is pushed first and the first argument 
is pushed last. In addition, the caller is re- 
sponsible for adjusting the Stack upon re- 
tum. This process is the same for every 
function call. | 
An alternative is to use the ‘‘Pascal’’ | 
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That's why IBM and compatible PC users look to 
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NO OTHER DESKTOP 
PUBLISHING SYSTEM OFFERS 
THIS FEATURE. 


With the new Mannes- 
mann Tally* Universal” Publishing 
System, you can practically fly. 

Thanks toa Raster Image 
Processor board that plugs directly 
into your PC or compatible, you'll 
process your pages at a speed lim- 
ited only by the speed of your 
computer. Not—as is typical—at 
the speed of the printer. And you'll 
transfer ready-to-print data directly 
to the printer through a video 
interface at an incredible 3-million 
bits per second. 

So when you're using the 
PostScript® compatible interpreter, 
you'll produce a printed page 
almost twice as fast as most other 
systems. But that’s just ground 
speed. 

If you use Aldus’ Page- 
Maker or Ventura Publisher, you'll 


@ Systems: 
1. Universal Publishing System (Includes a 


PostScript compatible interpreter and Docu- 


ment Description Language (DDL}} 
2. DDL Publishing System (DDL onty}. 

@ Resolution: 300 x 300 dpi. 

@ Emulations: Both systems Include HP* 
Laserjet. 

@ Memory: 2 Mg. 

@ Typefaces: UPS includes 3S typefaces, DDL 
System includes 22 typefaces, 

@ Speed: 10 pages- per-minute. 

e el paper cassettes standard, 250 sheets 
each. 


@ Dual output bins standard, 2S0 sheets each. 


@ Manual feed handles single sheets, enve- 
lopes, transparencies, and labels. 
® Workload: 10,000 pages: per-month. 


really take off. Because when you 
select DDL instead of the PostScript 
compatible interpreter, you'll double 
that speedagain. And with full page 
bitmap graphics, you can get print- 
ed output up to 17 times as fast. 

So call the number below 


' for the name of your nearest dealer 


and log in your time on the New 
Mannesmann Tally Universal 
Publishing System. A pilot's license 
is not required. 


MANNESMANN 
TALLY 


1800-843:1347 


In Washington state, call: EF xt, 153 


206-251-5524 Ext. 153 
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Test results available upon request. PostScript is a registered trade- 
mark of Adobe Systems, Inc. DDL is a registered trademark of 
Imagen Corp, Ventura Publisher is a registered trademark of Ven 
tura Corp. Pagemaker is a registered trademark of Aldus Corp, 
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calling convention, so-called because it 
was first widely used by Pascal compilers. 
Under this convention, arguments are 
pushed onto the Stack from left to right. 
More important, the called function re- 
moves the arguments from the Stack. 
Since most programs have fewer functions 
than function calls, this results in signifi- 
cantly smaller code overall and in faster 
execution of function calls. 

Compilers that offer this option (includ- 
ing Microsoft C) usually let you set a com- 
mand-line switch so that all compiles gen- 
erate Pascal calls (see Figure 3). In 
addition, Microsoft C offers the pascal 





= When optimizing code, 
observe Tom Plum’s 
caveat: ‘‘Make it right 
before you make it fast.”’ 


keyword to specify Pascal function calls. 
You can always use the command-line 
switch and use the cdecl keyword to 
specify the standard calling convention for 
a function, bearing in mind that functions 
which use a variable number of arguments 
must be called with the standard C calling 
convention. 


ROUTINES “NEAR” AND “FAR” 
From John Hile, the engineer behind the 
communications program HyperAccess, 
comes a valuable tip for working with a 
large (or medium) code memory model. If 
you have a number of support routines that 
are called only by a primary function, you 
should collect them all into a single mod- 
ule. Then declare each of the support rou- 
| tines to be near (be sure to update their 

function prototypes). The primary routine 

will still be far by default, but designating 
| the support routines as near calls will pro- 
| vide a small improvement in both time and 
| size. 


OPTIMIZATION LIMITS Before 
jumping in to optimize your code, always 
observe Tom Plum’s caveat: ‘‘Make it 
right before you make it fast.’’ Never sac- 
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Tifice the correctness of the code for speed. 
Only when a program performs accurately 
should you begin to refine it into more-ef- 
ficient code. What’s involved is not only 
the efficiency of the program itself, but the 


efficiency (and value) of the time you 
spend modifying and optimizing it. PC} 


Richard Hale Shaw is a contributing editor 
of PC Magazine. 
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Bruce Webster, BYTE Magazine, Feb. 1986 
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A Library of Essential Routines 
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¢ TSR management * Menu, window, and data 
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Turbo Professional 4.0 is only $99. 
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Fast Response Senes: 

ws T-DebugPLUS 4.0—Symbotic 
tun-time debugger for Turbo 4.0, 
only $45. ($90 with source code) 

§ Overlay Manager 4.0—Use aver- 
lays and chain in Turbo 4.0, only $45. 
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New diskdoubler’ 
doubles the storage capacit 
doubles the storage capacity 


of your hard disk 





Upgrade the disk drive in your PC the easy way! 


Datran’s new DiskDoubler dd2000 is a 
short card that simply fits into any avail- 
able slot on an IBM, PC, XT, AT, 386 or 
compatible, DOS 2.0 or greater. 


Upgrade a 20 MB disk into a 40 MB. 
The DiskDoubler lets you double the 
storage capacity of any hard disk 
without loss of performance. No matter 
what size hard disk you have, the Disk- 
Doubler will double it. 


Works With All Data. The DiskDoubler 
compresses data stored on a hard disk, 
including application programs, pro- 
gram files, COM and EXE files. You will 
appreciate the doubling of capacity for 
word processing, spreadsheets, and 
database files, 


Powerful dBASE Capacity. The Disk- 
Doubler is especially powerful when 
handing dBASE II, III and Il Plus files, 
storing on the average three times as 
much data on your hard disk, ie., your 20 
MB hard disk will perform like a 60 MB 
disk . .. an 80 MB disk will act like a 240 
MB model. It works equally well for any 
size hard disk .. . and for only $189.00. 


Principle of Operation. At the heart of 
the DiskDoubler is a new, powerful 
high-speed data compression micro- 
processor that incorporates Datran’s 
State-of-the-art data compression 
technology, which represents years of 
research and development. 

Totally Transparent Operation. Datran’s 
high speed data compression technol- 
ogy coupled with our extensive operat- 
ing software allows the DiskDoubler to 
process data at speeds compatible with 
disk operating speeds. It looks as though 
you've added a disk drive of double the 
capacity to your PC. 

Breaks the 32 MB DOS Barrier. Because 
the DiskDoubler doubles the amount of 
data your disk drive stores, it effectively 
increases the 32 MB DOS barrier to 64 
MB without any special software. 
Simple Installation. Once the simple, 
fast installation is complete, the Disk- 
Doubler operates in the background 
and is completely user transparent. The 
dd2000 works with yours existing hard 
disk controller. 


No Formatting Required as is necessary 
with RLL controllers. DiskDoubler will 
even double the capacity of a drive 
already using RLL technology. 

Low Power Consumption. The 1/2 watt 
DiskDoubler eliminates the need for 
upgrading your power supply, as would 
be needed if an additional disk drive 
were added pulling 15 to 30 watts. 

Long Life Performance. With a long 
three-year limited warranty, DiskDou- 
bler is a simple, inexpensive and reliable 
way to double your disk storage. 
Satisfaction Guaranteed. Datran backs 
the DiskDoubler with s 30-day no ques- 
tions asked money back guarantee. 
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Leadership in Data Compression Technology 
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MAKING YOUR 


OW N SCREEN FONTS 





Changing the character set of an EGA or VGA used to require a programmer’ s skills. Now 
FONTEDIT makes it easy for any user to modify, create, and load his own screen fonts. 


original PC were frozen in the sili- 


T= text characters displayed by the | 


con ROM of its monochrome or 
color/graphics display adapter. The intro- 
duction of the EGA (and more recently the 


| VGA) changed that. These newer adapt- 


ers, besides offering more colors and bet- 
ter resolution, load the default text font 
from ROM into video RAM, where a pro- 
gram can get at and modify any or all of the 
characters. Programs that display 43 lines 
on the EGA take advantage of this facility, 
but it has remained largely inaccessible to 
the average user. Until now you’ve really 
had to be a programmer to modify the fonts 
in RAM. 

Not anymore. FONTEDIT, this issue’s 
utility program, lets anyone with an EGA 
or VGA customize or create screen fonts to 


taste. As you toggle the pixels that make | 


up acharacter on and off (using either your 
keyboard or a mouse), you see the results 
not only in a large Edit window but also in 
screen size, together with the other charac- 
ters in that font. A large Template window 
shows you the original character, and if 


| you mess up a modification hopelessly, a 


single keystroke will restore the original. 
Another keystroke saves your results and 
turns your modified font into a .COM file 
that you can load from the DOS prompt 
any time you want. 

You can download your own copy of 
FONTEDIT.COM from PC MagNet, as 
described in the sidebar “‘FONTEDIT by 
Modem.’’ PC MagNet also carries the 
source code, FONTEDIT.ASM, and a 
BASIC program, FONTEDIT.BAS, that 
will create FONTEDIT.COM for you 


when you run it once. Both FONT- 
EDIT.ASM and FONTEDIT.BAS are 
also printed here, if you’d rather enter ei- 
ther at your keyboard. 

The full syntax for FONTEDIT is 


{d:[[path|FONTEDIT [filespec] 


where filespec is the name (and path, if 
needed) of a file in which you have stored a 
modified font. If you don’t include a file- 
spec, FONTEDIT uses the current font on 
the screen and, later, gives you an opportu- 
nity to save the font to a file. The only re- 
quirement for using FONTEDIT is an 
EGA or VGA display adapter. 


As shown in Figure | , the focal point of 
the FONTEDIT display is an Edit Char 
window that expands the character box to 
make the individual pixels visible. To its 
left is a similar-sized Template Char win- 
dow that retains the original pixel map of 
the character you are editing. By default, 
the Edit window is 8 pixels wide by either 
14 (for an EGA font) or 16 (for a VGA 
font) pixels high. When FONTEDIT first 
comes up, a capital A appears in the Edit 
window. The highlighted pixel in the top- 
left-hand comer shows the position of the 
editing cursor. 

You can move the editing cursor either 
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Fi Det row F2 Ins row F3 Dup row 
FS Copy template char. Tab 
Hold Shift key or mouse hutton to drag. 
Left button = pixel on 
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Figure 1: When FONTEDIT ts first run, a capital A appears in the center edit window with the pixel 
cursor in the top-left-hand corner of the window. 
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with the four Arrow keys or with a mouse. 
Pressing the Spacebar on your keyboard 
toggles the pixel under the cursor on or off; 
with a mouse you use the left button for on 
and the right button for off. FONTEDIT 
implements cursor wrap at the edges, so if 
you go off the right-hand side of a win- 
dow, you'll end up back on the left. The 
same applies for the top and bottom. You 
can save extra key or button presses by 
‘‘drageing”’ the current highlighted pixel 
value (on or off) to adjacent pixels. Just 
hold down either of the keyboard Shift 
keys while using the Arrow keys or hold 
down a mouse button and then move the 
cursor. 

Directly above the Edit window, the 
current character and its ASCII number ap- 
pear in normal screen size. When you 
change a pixel in the Edit Char window, 
the change will be reflected both here and 
at all other places on the screen where that 
character appears in normal size. 

The Character Set select window to the 
tight of the edit window serves two pur- 
poses. First, by displaying all 256 possible 
characters in one place, it lets you see the 
results of your customizing on the font as a 
whole. Second, you can choose a new 
character to edit by highlighting one of 
those in the select window and then press- 
ing Enter or either mouse button. The Tab 
key toggles you between the Edit window 
and the Character Set windows. Dragging 
across the character set (by holding a Shift 
key or mouse button) will load each of the 
highlighted characters as you move 
around. Once a new character is selected, 
pressing the Tab key once again takes you 
back to the Edit window. 

You don’t need to visit the Character 
Set window to select a new character to 
edit, however. With the normal ASCII al- 


phanumeric character set (plus the Back- | 


space key), you can simply press the de- 
sired character on the keyboard. The 
ASCII characters below the space (ASCII 
32) and the high-bit characters (the intema- 
tional characters and line-drawing charac- 
ters with ASCII codes of 128 and above) 
can be entered by using the Alt key incom- 
bination with the numeric keypad. Hold 
down the Alt key and type in the decimal 
ASCII code desired, using the numbers 
that are on the keypad (the numbers on the 
top row of the keyboard won’t work). Af- 
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key and the corresponding character will 
| be selected. 
Another convenient way to select char- 


PgDn keys. PgUp goes to the previous 
character and PgDn to the next character in 
ASCII order. For example, if D is the cur- 
rent character in the edit window, pressing 
PgDn will switch to character E. 


FONTEDIT FUNCTION KEYS 
FONTEDIT also makes use of the first five 
function keys. F1 deletes the current cur- 
sor row throughout the entire 256-charac- 
ter font. Pressing the Del key has the same 
effect. This is very useful when you want 
to chop down the window size to, for ex- 
ample, an 8-pixel height, where an EGA 
can display 43 lines. (You can get 50 lines 
ona VGA this way, though I find that this 
density on a 12- or 14-inch monitor brings 
on eye fatigue quickly. An I1-scan-line 


The EGA and VGA 
Display: Rows vs. 
Character Height 
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Figure 2: The EGA display has 350 tatal scan 
lines and the VGA has 400, The number of 
displayable rows is calculated by taking the 
integer af the tatal scan lines divided by the 
character scan lines. 








ter you type in the number, release the Alt | 


acters for editing is to use the PgUp and | 








character (36 rows) or 12 scan lines (33 
tows) seems more appropriate for the 
VGA, giving you more data as well as 
readability.) The number of lines available 
is shown listed on the FONTEDIT menu, 
and the table in Figure 2 correlates the 
number of displayable rows with the num- 
ber of character scan lines. 

You can delete any rows you want, but 
you may wish to start with the top and bot- 
tom blank rows that are used as part of the 
blank space between lines of characters on 
the screen. Just remember that you can’t 
delete an entire row from only a single 
character in FONTEDIT, so use Fl (or 
Del) with caution. As with all large-scale 
data deletions, FONTEDIT warns you 
about what you’re doing and deletes only 
after confirmation. 

F2 inserts a blank row at the cursor po- 
sition, again throughout the entire font. 
The same effect is achieved if you press the 
Ins key. Since the effect of pressing F2 (or 
Insert) by mistake can be reversed easily 
by pressing F] before moving the cursor, 
insertion does not wait for confirmation. 
F3, Duplicate Row, works the same as F2 
except that a copy of the cursor row is used 
for the insertion. The corresponding cursor 
row for each character is used for the dupli- 
cation in that character. 

The delete and duplicate functions can 
be used in concert to approximate the Play- 
bill or Old West font. First, delete the top 
and bottom blank rows of the character 
box to give yourself some working room. 
Then thicken the serifs of all the capital let- 
ters by placing the cursor on both the top 
and bottom of a capital letter (F will do) 
and press the F3, Dup row. The newly 
formed font will quickly remind you of an 
old westem saloon sign. Of course, some 
of the letters (all of the lower case) will 
need additional modifications to make the 
character set complete, but most of the 
work will already be done to this interest- 
ing new font with just a couple of key- 
strokes. 

The F5 key, Copy Template, replaces 
the character in the Edit window with the 
Template window character. If you’re 
editing a character and want to scrap what 
you've done and start over, pressing F5 
will let you make a fresh start. Unlike the 
delete (F1), insert (F2), and copy row (F3) 


| functions, which affect the entire character 
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CAPTIONS pM 
OB 
DM 


‘TEMPLATE TOP - 2 
“Templets chers,® 
EDIT TOF - 2 

© Edit char*,8 
CHAR_TOP - 2 
“charseter 


om 
on s 
219, S OUP (196), 194, 5 DUP (196) 

179, S DUP (BPACE), 179, 5 DUP {BPACH), 
192, 5 DUP (196), 193, 5 OUP (196), 217 


*mot enough momory$* 


RLF, 3" 
* not fonts" 


LF, “Wari ingt The cureor row will be deleted in“ 
» EvEesT cheracter in thie font.",Ck,LF, “Continues” 


DISPATCH_AST ty emp, 4DR, aps, Son. 49H 


IVITY 


es 


san, 
- = ‘piPAtcH | SEY 
astt, 
Pepi 


DIGPATCH_CUT 


DISPATCH_TABLE LET, 


TAB, 
OISPATCR_END 


g geee guy 


’ 
3 
wre 


4 E45 Gy 


a2 8 3 


8 


ERROR_KSG 
Se:8yTS PTR [078),8 
SRROR_MSS. 


OL, AS: [490] 


PAINT_STRING 
aL, 
TERMIASTE 
BL,? 
SAVE_NODE 


GYTEFTR PROTECT_AgOgR > 7,0EH 


ASVE MODE 
attsTeure, 27H 


e,T 
Of, OFTSNT DIGPATCH_END 


Or,cn 


(01) 
SHORT INPUT 


ALT_IMPUT: AB, AS 


7 Exit. 


OI, DFPBET FILE_KsG 
PILE FLAG,1 

DO PILE 

PIDEWane, 

61, OFPSNT eave EG 
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39n, 
ipa, 


SIDNT, 
BPACE BAR, exten, DEL ROW, DEL wow 
‘am sam, 1Ag_Row, DUP_ROW, 


ice, 
358, 


mu, 
apn 


ASYE, COPY_TEMP 


i411 etring operetione forvard. 


rAllocete 1626 peregrephe; 16R. 
mBzit with seeeaga if nat enough. 
jaShe eure zero video page. 
#Polnt to BIDW dete eree. 


iGet diepley info. 


}Punctica qupported? 
i1f no, not VGA; check EGA. 


see, use 14 maz lines for EGA. 
Get EGA information. 


Xe there an EGA? 

sIf no, eelt with coseege, 
Fie EGA ective? 

31f ne, eeit with eoceage. 


sMetrieve CET MoD! 
3Get font information. 


Pont gr: 
31f no, ol 


er than 16 pointe? 


re nt error neasage. 
1 
imrite 


7OMT_MODE mono? 
f Yee, ekip. 
chenge parameter. 
Ze mode ow9a7 
s1f yee, defeulte. 
sBlee, uee color ettributee. 


iAre we in COBS: 
31f yee, done here. 
iMlse, chenge to cose. 


we CHT_MODE in loader. 
tup the diepley, 


Park cureor off ecreen, 

iGet eome Input fron veer. 
Hee @ mouee button proeaed? 
sTf no, check keyboerd input. 
Ales, procees button preee. 
iMezt Loput . 


Bean code zero? 
314 yee, ALT keypad entry 
mle, check diepstch table. 


31 no match, keyboerd chor. 
jlee, look up eubrovtine 


iroceee command. 
put. 


FASCI1 zero? 

sIf yee, ekip. 

TAlee, store oe new cherecter, 
sDiepley new edit cherecter. 
7B Apput. 


tome 


If font wee modified, prompt ueer to seve. + 


rClear the ecreen. 
3Font modified? 
#If so, returo to Dos. 


sIf there @ filename? 
$1f yee, diepley it. 
sMlee, diepley “fil 














PRODUCTIVITY 
@ UTILITIES 


320 cursor in cheracter box? 
net pr 12f yee, ignare. 
Blee, ig there e f:lename? Eles, get the pixel. 
aIf you, seve it. Toggle the pisel. 
rElee, get @ filesare, ‘UPDATE_1 sUpdate character end cursor. 
+1f aborted, exit. 


0_SAVE: Z HSeve the feet Com file. : 


G00m_ExITL Clear the ecreen. I ORT_cURSOR its cursor in character box? 
FERRORLEVSL zero. mus DELETE RETURN € yee, ignore. 

TERMISATR: Return to BOS, SP, PoIdts ee, retrieve acan line pointe. 
aP,l He there only one acen line? 
DELETE_ReTuR 31 yes, ignore. 

MAIS AL, AR i8lee, delete position equals 
AMAR 4 POINTS - relative Row. 
ar, AR 


CLEAR_MEWL Clear part of the nene end 
OX, OPFart WARNING 3G 3 diepley warning neeeege. 
PSIRT_STRIRO 

QUERT” sShould ve delete? 
DELETE_=xD 41f ne, done here. 


BX, POINTS Elee, retrieve bytee/chsr. 
fipeasieracs! af Enter. SI, OFFSET EDIT_Yowy telete edit font. 
sls, left buttoe prese DELETE 
3 ill ture of piesit 
jGet the pisel. 
{OT],AR iTura it on. 
SBORT BUTTON_EWD 3x One lees byte/char. 


Bs,—L 
TR PTR EDIT CURSO ¢ 1,BL 3¥ee leet row deleted? 
Loan J It 31f no, om. 

}8lee, move cureor ep one 
BYTE PFR EDIT CURSOR + 1,8 i row wo it‘e oo new char. 


BP, OFFSET EDIT_rowr 

UsBx_LOAD iLoad the sew font. 

IMPORMAT ION 7Get foot informatina. 
NODIFY_FLAG, 1 aMete that font‘e heen modified. 
cis sClear the old display. 


SI, OFFSET TEMPLATE_FOWT ;DO eame to tamplete fost. 
OENLeTE 


GET PIXEL hight button will ters off pixel 
an, Brra Invert hit mack. 
[02] ,a8 ;Turp it off. 


UPDATE cunsDs. Update the cursor. 
Loap_cHar toad the character. 


REE SEE S*Eba¥E 


ENTER: 2m curaor ia character bex? DELETE_EWor bs,os 

SET CURSOR 

Do_EWTZR: highlighted char. orsPLay_cory yDLepley new font. 
Ee now edit char. DELETE_RETURNK 


jDiepiay he edit character. 


pall EET] 


ApSE*E 


SWFER_entD2 Poconerererenenenns 
Jones eceweeeeeewnnrnnwsceerenere: DELETE: u sOeetinatico etarts et source. 

4256 charactere te do. 
Movement © 8 rowa; -1 cole. DBET_OXLETE: Seve charecter count. 

1BX hee bytee/charecter. 

CK_sRrP1 ike thie the row to delete? 
sMovement © @ rowe: 41 cols. = IEE yes, ekip it. 
af t 


islee, move 


ar, Orreex rHovement © -1 rowa; 8 cols. = iSkip deletine row. 
SHORT ARRONS Pa = 1Ge #11 character rows. 
cox 


ap, 1888 sMovemont * +1 rowa; @ cols. 7 1Do 011 256 characters. 


Restore currant corecr pomition. 
sCureor in edit box? 


71f no, do chsrecter movement. i é ca: 
28lee, double up col. povenent. SenMNEE sere 
jMove cursor; check ths boundary. 
jax haa position; sake relativa. 
jstore a8 new edit cursor. 
;Setrieve the laet pixsl. 


nov 
my 
nov 
MP 
nov 
uP 
nov 
CALL 
CALL 
nov 
IME 
ADD 
CALL 


insert s duplicate byte. 
Tae_eDIT: 1%e cursor in character box? 
7Get pixel in naw position. 
4 7Button or Shift key dapreeeed? Tee ee cea 

UPDATE_PIssL? pa eet oe 

5 yuetriove bytes/char. 
BIT_OW 7 as rcheracter maxed ovt? 
rae IBSETT_ERD iIf yee, done here. 


BYTZ PTR [DI], AR: aad drag Bisel" Bee. FElee, beckward moves. 
se0rT UPDATE_PIXEL1 


B29 =9833 


@1,CFFSRT EDIT_POUT 
eT 


Gq eame to template font. 


BIT_om: BYTE PTR [DI],Am iTure the pisel on. 


UPDATE_PIXEL1: ‘LOAD_CNAR sLead the character. 


s8tring operetion back Iorward. 
UPOATE_CURSOR 1Update the cursor dieplay. sIacroment hytes/charecter. 


BE gt 9 


ees nemoaany sLoad the sew font, 
1Get font information. 

yNote thet font’e bean modified. 
Display few font. 


¢x_nouws hove cursor; chack the boundary. 
AX, CAR TOP wonvert te relative poeitina. 
CRAR_CURSOR, AK y8tore new cheracter Lox pos. 
esteT_OTate,s sButton or Shift key depreesed? 
3 s1f no, done hore. 
sElee, get the character 
Seuvalcicheracters Iusext: iGo te end of font 
3 (256 ¢ pointe) - 1 


CHAR_EWD: Wpdate the coraor display. 


ae pEgteeae 


site font © old font + 256. 


Pour: EDIT _CWAR tWoxt lowar edit cherscter. 


a sBave ckeractor count. 
SNORT FAGE_EWO pRetrieve bytes /cher. 
Move e 
pie there en ineert row? 


sETuP_enp idlepley it. rf y jeune sero 


ile zero to be inserted? 
& 51f you, guessed right. 
AL, [S143] iSlse, deplicate with byte belew. 
TuSERT_IT: aIneert it. 


;we@etore currant cureor poeition. 
pToggle Edit/cher active box. Loues aaERS mOvE_orre iDe ell bytoe/char. 


:bisplay cursor in new hex. 


PORE: EOIT_CHAR sWext higher edit charscter. 


ae a a 


{FONTEDIT ASM continues} 
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NOW YOU CAN DESIGNJUST _ 





bem 


of 


ABOUT ANYTHING...INCLUDING 


YOUR OWN CADD SYSTEM! 





Un btmes 


werwr * 








CIRCLE 506 ON READER SERVICE CARD 


tie 





Anyone can produce a com- 
puter-aided drafting and design 
package that sells Be thousands 
of dallars. But creating one 
that’s fast, powerful, and afford- 
able takes real ingenuity. 

That's exactly what we've 
done at Generic Software’ We 
sell the most widely used CADD 
program in the world for under 
$500. 


CADD Level 1 


PC Magazine ranked it 
“Editors Chaice” in a face off 
with 17 low-cast CADD pack- 
ages. ‘This product is an aut- 
standing value from every point 
of view and is highly recom- 
mended.” “A paperback 
version of AuteCAD"” stated 
PC Week. 

And our CADD programs 
are just part of what we offer. 

You can start with Generic 
CADD Level 1" then advance 
to ather levels as your needs— 
and skills—expand. 

And you can use aur CADD 
add-ons, Utilities, and symbols 
libraries to design the CADD 
system that fits your needs. 

Yau only pay for the func- 
tionality you need, and the 
functionality yau get has depth. 

Critic tested, market 
appraved. Generic Software 
offers price, quality, and sup- 
port. Match our customer 
support against anyonel 
¢ Unconditional 60-day 
guarantee on most praducts 
« Unlimited free technical sup- 
port + Free monthly newspaper 
* Regular updates at modest 
prices. All adding up to prove 
that the only thing generic 
about us is the price. 

Call us for a free CADDalog™ 
or for the name of your local 
dealer: 1-800-228-3601. 


© Generic Software Inc., Level Tand Generic 
CADD are trademarks of Generic Software Inc., 
TIST] North Creek Parkway South, Bothell, WA 
98011. Macintosh is a trademark of Apple Com- 
puter Inc. 


Generic 





‘Todays rs 
are expected to learn 
word processing, 
















White 


FREE TRIAL DISK 















ee 
Can Professional Write 
significantly reduce the 
time and cost of your 
training and support? Call 
1-408-848-4391, Operator 
#60 for a free trial disk. 


Truth is, the best business 
people have the least spare time. 
So Professional Write 2.0 was 
designed to get them up and run- 
ning immediately. 

Professional Write 2.0 has all 
the features managers demand, 
and saves them the frustration of 
learning programs designed for 
full-time typists. 

Our learning process 


Anyone can learn Professional 
Write in a couple of hours. The 
screen is as familiar as a piece of 


line manual means there's nothing 
to memorize. Our follow-along 
tutorial is written in plain English, 
and our context-sensitive help 

is one of the best available. 





speeds up the word process. 


paper. Pull down menus and an on- 


New Version 2.0 


Fortunately, 
that all it takes. 


It all ensures that your managers 

spend their time managing, 

instead of asking for help. 

We're the most compatible 
with your secretaries. 


We gave Professional Write 
the most extensive and direct 
connections with the other soft- 
ware standards in your office. 

No other program does it so easily. 
Professional Write has built-in 
compatibility with MultiMate? 
WordPerfect? Microsoft Word” 
WordStar™ Wang” PC, DCA, and 
ASCII. You can directly import 
Lotus 1-2-3" worksheets without 
retyping; include a chart from 
Harvard Graphics when printing; 
and mail merge quickly with 
dBase III" files. 

We give your printers 

the perfect set-up. 

Now using multiple fonts with 


an HP Laser Jet*Apple LaserWriter,” 


PostScript™ or HP DeskJet™ is as 
simple as underlining. And printer 
support has never been easier, 
because Professional Write is pre- 
configured for quick installation. 
We have a fast new way 
to find your documents. 
You no longer have to spend 
your valuable time hunting down 
files. Our new File-Finder searches 
through the actual text of ad/ your 
Professional Write files to find any 
words or phrase, and will call up 
the appropriate document. We'll 
also give you sorted lists of files, 
and the option to identify your 
files with summary descriptions. 


(C1988 Software Publishing Comoration 1901 Landings Dr. Mountoin View, CA 94030-7210, 





There's more to our 
feature story. 


We know what managers need 
from a word processor. That's why 
Professional Write offers speed 
keys, macros, and column-move. 
An integrated spelling checker, 























ew 










thesaurus, on-screen calculator 
and address book are only a key- 
stroke away. We also support all 
the popular networks. 


Put time on your side. 
Call 1-408-848-4391, 
Operator *60 
for a free trial disk. 


PFS: Professional Write and PFS: 
Write owners Call 1-800-255-5550 
for upgrade information. 


” SOFTWARE 
“4 PUBLISHING 





































[ET 2 ee a ea 2s) 


” ‘The designers of PFS. 








® UTILITIES 


LOOP = REXT_ISERRT 
RET 


Jrernnonensnnncnene. woneennnn; 
COPY_TENP: GET_PINEL 
DI,@1 

BI, MAX_POIWTS 
CB, POINTS 
MOVER 
SETUP_EXD 
Loap_@HAR 


or PILE_FLAG,1 

as SAVE_IT 

CALL CLS 

CALL GET_NAKE 

PuBHr ee 
BISPLAY_WEAD 


save 
SAVE 


eemen een ennennnenennny 


If Edit coreor, $F = 1 
If char cursor, BF = $ 
DX = coreor position. 

Ax © reletive position: 


CHAR_REBTORE 
DET_PIXEL 
WRITE_PIXEL 


GEY_CHAR 
WRITB_CHAR 


} Dighilght new cureor position. + 


GL, ATTRIBUTE 
BL, INTERRITY 
GET_CURSOR 
ons Do_THAR 


UPDATE_CURSOR: MOV 
oR 


GET_PIXED 
WRITE_PIXEL 


GET_CHAR 


* 156 


DI, OPFSET BLANRE 


7 Iwpot 
AX = Relative cureor poeition. 
Dx = Actuel cureor poeitioe. 
eX © Direction. 


oureur 


Al = Dew cureor po: 
BX presexvnd, 


xX_pouwps: ADD 
ADD 


Push 


cur 
au 


PRODUCTIVITY 


4Do ell 256 cheracters. 


70et indee te current cher. 
1Deetination = sourcet(16 © 56). 


ERETSE DE Tac ror to copy. 
scopy tham. 

1updere the dvepley. 
Load 


the new charactes . 


fle there e filenaen? 


sfles, clear screun. 
10et @ filename. 

18eve reeulte. 
iRedsepisy canu. 
Retrieve results. 

iif user aborted, ekip 
ifeve the file. 


yt 


Aequre edit curser; retrieve it. 
iCursor pasition = relative 

} position ¢ top left of edit bux 
iAre we fe edit box? 

$1f yee, queeend right. 

yBlea, retrievo cher. curecr, 
Calculate curear poeition. 


sBackgroued ettribut 
ste cursor in cheracter box? 
31f yss, restors char bos. 

iBlse, get pixel and write. 


Get charecter end write. 


;Rotrieve background sttribute. 
;Yurn on intensity hit. 

Ze cureor in cherecter box? 
#3f yee, do character cureor. 


Blea, get pienl and write it. 


pRetcieve cheracter. 
1Uee inveces video for invieible 
3 obaractece @, 32 end 255. 


iUpdete the chersctor cursor, 


yadd row direction 
# end column direction. 
sheve Ax. 
see 16 ee bounds for char. 
3 box batten. 
tes/char bounde for edit 
3 box hottoe, 


sadd enlumn ta relative pos. 


#3f ton fer feft, 
3 wrap to right. 


#1f too fer cight, 
} wrep to left. 
1Aad row to reletive poeition. 


s1f ton far up, 
3} Wrap to bottam 





Mov DB, BDI? Row 


NOV AM,DX 
PDP ax 
RET 


3 EDPUT ' 
} AX © Reletive cursor position. 
' 


5 OUTPUT 
3} AL « character, 


GET_CHAR: Nov cL, 4 
ce sou An, cL 
ADD aL, All 
RET 


1 Pont information. ; 


IDFORMATIOM: OV 
NOV 


5 Piles 


SARSD_PILE: 
mext_FansBi 


TASESESEERE SRRRERES 


g 
s 
4 


or 
SI,0FPstT Con 
cx,5 
noven 


G83 


a OUTPUT : 
3 Tf fitmeeiete, cra 05 
3 If file act found, cy = 1 4 


‘OPEW_PILE: 


SAVE_MANDLE® 


3 «Tf eucceeefat cr = 0 
a «Tf feiled 


CREATE_PILES NOV 


CALL 
CREATZ_EMD: = RET 











Dor 
BYTE PTD [BI-1},5P8 





iIf too far down, 
1 wesp te top. 


Return copy of cursor poeition. 
yReetore DX. 


sChacacter « row * 16 + column. 


3Get information. 


tReetore extra eegment. 


s8tore hytee/cherecter. 
sBtore rows on screen. 


jenenn-eennn— ne -- aa nen===} 


fe pareed of white op pace and con extension tacked on. J 


aennnan} 


sPoint to parameter. 

1Get e@ byte. 

ite 4t lending epace? 
if yee, ignore. 

ste it leading tab? 

iff yee, ignore. 

sAdjuet pointer, 

8tarn etect of filenees. 


100t @ byte 
ie it epace nr betow? 


eye end nf filenees. 
ieaplteliee 


stm St a dot? 

3If a0, continue, 

sBles, if dot or and cf filensme 
ack On *,COM*. 


10pen file foc readieg, writing. 
Reve fiimhendle. 


sCreete normal fife. 


#I¢ successful, ssve filehsndle 
# end eeve font file. 


acenen ceaseateecssanatanscscacseseuee sans oasacecessessasesenceeees: 


Resd the pareed file. 


check if legitimate font fil: 


Loed the font. | 


Jeena ener eee rete ne een e enn mee gn ens cana seem ennneneneeneennanennnens} 


READ_PILE: nov 


Ax, IPB 
ain 


5 


cxrsw 
READ_EWD 
DIBP_PILEMANE 


4 dagstna 


PILE_YLAG,1 


z 
3 


ue 
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AX, PILE MANDLE 
mov Ox, oprsEY LOADER 
CY, LOADER_LENGTR 


SI,OFFSET PROGRAMKER1 
DI, OFFSET PROGRAMMER? 
CK, BIGHATURE_LEM / 2 


DB, OFFSET WOT_FOWT_NSG 


inetrieve filehendle. 


iBytee to r 
iRend froe disk. 


7Uee name ee legitinate font 
+ tile eignsture. 


3If not font file, esit 
3 with enesege, 


aBlee, cote thet filenacn found. 
save filehendle. 

sPoint to font. 
sByteo/character, 

iLead tha font. 

iGet font informatics. 

pRetrieve fiinhandle. 


{FONTEDIT.ASM continues) 














a 


CLOSE_PILE: nov AB, 38R 
mut Ty 
ner 


PILE_PLAG, i 
SHORT CLOGM_PILN 


Pisror 
Or = first string tn write. 


: 
: 
’ 
. 
, 
<3 


TTI_OTRING 
DISP_PILESAME 
81,OFFast ¥Es_1o 
TTI_STsIsc  ~ 
GET rz 

ag, ¥_scan 


waeet 


z 

creo? 

If ravel.d or abort, cra iy 
a 


DE,DFFGST FILERAME HD 
PAIATIOTAING: 


ar 
wRITh TTY 
AL, SPACK 

WRITH_TTY 


xy 
SNORT OIOPLAT_BYTS 


GTORE_BYTE: 

AN, ENTES _SCAW 
PARGR_! i 
WRITE’ TTT 
@MORT WEXT_DAKE 


PARSE PILE 
DPEW FILE 

CREATE IT 

BI, OFFENT MAIST_MSG 
PROMPT 


SET_WNE 


DIO@PLAI_BYTE: 


PARSS_IT: 


CREATE _FTLE 


MAME_ EXD 
Ox, OFFSsT PAILED_M&G 
PUIST_STAIAO 

‘GET _BAME 


Saptag SBE*EE 4 


RANE _zWD. 


Jonna ane cee een nnn n na wnnncwnnenne ene ennn? 
ourPUT : 
* Ate Bit maak : 
3 AL @ PIXEL _OR or PIZEL_OFF 
’ to atert Gf character : 
’ to start ef @can Line 
’ 
tonne 


GET_PIxtLi 


1g! 


233 


HESs5gRa553 


ewD_PIENL: 


WAITE_PIMAL: 








PRODUCTIVITY 


i the file and write 
t imaga ead loader to disk. 


pReent modify flag. 
tate that have a fiiesame. 


Write preface string. 
Write filename. 
pWrite quary atriag. 


1Get a reaponas. 
Check if “¥- preeasd, 


saek for filnaane. 


rUse FsP'e OTA for input. 
1Get_a keyatroko. 
sEec? 


i2f yes, abort with cy « 4. 
Backepace with loft arrow 
3 or backapace key. 


#3¢ Mater key, done hore. 


Ignore apace and below. 


ITTY @uckapace © the characters 
7 @, epace and 


yDone if Entar. 


iBche input ta ecreen. 


+Paran the f1) 
t8ee if it exiate 

3If mo, create it. 

Mies, aak if ahould write 
+ over exiating file. 


sCreate the fii, 


#3f faiied, inform uear 
3 and anak for sew filename. 


sPoint to etart cf edit fnat 

Index te curraat cherscter. 

pAian inte DI. 

jRetriave edit curacr. 

1Two col/bit. divide by two. 
t atarte ia most eigaificant. 

@bift bit te cniumn positine. 

yRow ia CL. 

wfero is bigh kalf. 

tAdd to character atart, 

yRetrieve the curreat byte. 

sAsoune it ia off. 


sAND with bit maak. 
ed 


if off, gue right. 
rEiaa, pixed ie pe, 


Two cheracters/pisal. 


me ou 
aET 


Jeeeeenmee wenn enn ener enneneny 


IuPUT 
OI = Fent etart. 


AL = dit character, 
@ = @tart pf character, 3 


$93295 828588 FESG8 BRSGReSsEes Begas 


338 


SUIFT_STATE, AL 


and 
168 
STORE_IDPUT 
ort_xfy 


AL, AL 
@NORT IBPIT_END 


AE, 2P 
Ax, AL 
INPUT_END 
eurroiis 6 
IMPUT_END 
GET_ripuT 


Rangaes 


eS 


DISPLAT_FoTs 


z 
a 


OIVIDE 


AL, EDIT CHAR 
wRITE_CHAR 


DL.Y 
ca,3 
prIvipe 


BNE BEE GUE pENd 


UPDATE_YOwT 
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ON, BOK_TOP > 193m 


SP, TEMPLATE TOP 
Or ,orrasT TEXPLATEZ_rowT 


gRetrieve bytea/charazter. 
tetriave edit character. 
sere da high baif. 

serve charactor. 
Tehar atart = bytne/char * char. 
sAdd to index. 
sRetrieve charactar. 


76torn Aepet in SP; atart witb 6, 
pera is shift 

tfaro in @uttona also. 

7Ia the mouse activo? 

If no, ekip mouse poll. 


steft button. 
s@utton preaa anfc:meticn. 


+@tore button depresued iafo. 
but 


;Store butten pi 
tAny button presse 1? 
1f yea, dono tere, 


Read souse potina. 


sAdé 1a last horizontal potion. 
+ and iast vertical poticn. 
iRetrieve mousse t af motioa. 


zaseune right movement. 
10 horlsontai > mickey? 
13f yes, queceed right. 
tAsaume down movement. 
tia vertical > mickay? 
Tif yea, gueased right. 


isles, megate nickey. 
aume ft movenent. 

aie horarontai < mickey? 

HIE yea, guessed rights 

7AGAURG Up Movemont. 

3%e vertical < mickey? 

33f yea, gueased right. 


ubtract vertical mickey. 
Update vartical. 


pBubtract kos .eontal mickey. 


sBtere acao code 30 sr. 
sUpdata movements. 


yXeyboard shift arate. 


sMaek aff ali but Shatt keya. 
dStore @kift atate, 


pReyetreke atatue. 


HIf none avaiiabie, done here. 
Bie, get keystroke 
Exchange acaa/ASCII code. 


sReturs input 1a Ax 
320 there ioput? 

31f yea, done here. 

sta there buttnn preaacd? 
31f yes, done here. 

eles, wait vatii input. 


+@etrieve rows nn acieea. 
s8ero heaed: adjust. 
+Diaphay at Row 2; coi. 77. 
iThree bytes to write. 

1U8a backgroucd attribote. 
sOiapiay tha nurber. 


sFeint tp isaide of info tox. 
iRetrieve character. 

7Dimplay it. 

iMeva tn aad of nuxber col. 
1Thras bytna to write. 
}O.aplay the number. 


:Diepiay template character. 


({FONTEDIT ASM continues) 
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SP, SD1T_ToP 
B2,0rrsET EDIT_rout 


CHAR_START 


ARAL 


Hyg i 


AL, PIXEL On 
prspuat fr 
AL, PIXEL_OFF 


WRITE_PIXEL 


OIsPLAT rT: 
wext_Prxzi 


wR SH 


OP, 18% 
cx 


Loop 


SUXT_LISX 
rer 


Jocewereennnnncnnnnnee. 

2 INPUT ’ 
Antry point © OIVIOS. 3 
AL © Mumber to displey. 3 
BL © attribute. 1 
CX © Pleces to ca tseasy A 
Dx © cu 


AL = Character 
BL © Attrabute 
¢ AK, CX prt 


WRITE_CHAR: 


,OPPSET ACCXSS A2a3H 
t_REGIGTERS 


BX, POINTS 
AK, SASKSH 

DS AK 

DI ,OFFSKT EDIT_PONT 
BP, 256 

Dx, DX 


SI.Dx 
Cx, BK 


BEXT_CHAR 


os 
os 


SI, OFPSxXT EDIT Pou> 
DI, OFFSET TEBPLATE_FONT 
CX,MAX POINTS * 25E / 2 
movsw 


BI, OFFEXT PROTACT_Ad20H 
ex,2 

Dx, Can 

NEXT_REGISTER 


ex,3 
OL. scem 


DX, AL 
2x 


BpRRpAGUE GLE 4 ELLE 


Jrreecereeene= ===. 
1 Similer to RETRIEVE, 
1 is upleaded instead 


LOAD_CHAR: now ‘Sf, OFFSXT ACCESS_ASKCH 


PC MAGAZINE ® SEPTEMBER 13, 


PRODUCTIVITY 


sDiepley edit chara-ter. 


sRetrieve iodes tn clora'ter, 


Get a byte, 
Store in AK. 
in oT. 
erve bytes/etns. 
Sight bate/byte. 
Top left of font Js0j sey. 


iGet » bit. 

rAseune ite on. 

iDid bit end up in cerry fleq? 
iIf no, guessed wt-say p awl off. 


Daepley t 
De all # p 


Joceees. 
ihatrieve tytee/char. 


130 011 rows. SXT_CURSOSS 


poetrercnane: 


WIDS_CUSSOR: 


3a it 8 sero 

33f yea, diepley epace ixoteed. 
sDavisor of ten. 

iXero 1@ bigh half. 
Davide by teo. 

atonvert to ADC:I. 
qRemainder 1@ AL. 
i0sepley it. 

Back to AR. 

zMove heck one eeiurn. 
iDiapley 011 three byteo. 


iSraite ettritute/character. 


Perer sTRiwc: now 
Fe 


8 wegment ASI?) vh: 
t back to norzal. 3 


eee amend 


DISP_PILEMAKE: MOV 
OMP 


S8T_REGIXTERS 

St, OFFSET EDIT_FOMT 
CHAR_START 

x 


#Poiot te character 

7 to upload. 

;Preserve bytes/char. 

232 bytes record for A@22h font. 


AK,CL sIndes ts eppropriste character. 


sPoist ts font segment. 


Upload the bytes. 
dRestore entra segment. 


ga 
St, OFFSET PROTECT AdxeR 
SKT_REGISTERS, 


sBote that font 


18et cursor position. 


Bide cureer one row below 
i displeyeble rove. 


iow 1; column rere. 
sRow 3) column 79, 


sRow zero? colura sero. 
sRowe. 
itolum 79. 
ttribute. 
s8crol) window of «: 


eeeeeererna-} 


SI, PILEWAME 
ONT TIY_STBING 





cept charecter 7 
ef entire font down loaded. i 


parere*ere. 
t the register Joes. 

trieve bytes/charecter. 
iPoint te fest segrent. 


DO_MRITS: 
‘TrY_sTsinG: 


ipeint to destinsticn. 
5256 characters. 
Source eterting cffert of rero. 


iPoint te scurce. 
ytea/Cheracter. 
trieve-the bytes. 
t cherecter two peragtuphe. 
ell 256 cherecters. 


nev an 
1sT rT 
AST 


ae | 


iRestare deta aesrant. G_CHAR_ATTRI WRITE_CHAR 

OL 
CHAR_ATTAIB: 

sCopy the edit font ts « 


rPoint to normal porarstera. 
3Two sequencer regieters. 
HIndeaing reqieter. 
BITE PIR DS] 84x) ,% 
cX_MOVEE 


paARss_FILE 
OPEN FILE 
CREATE_PROMPT 
READ PILE 
SHORT CK_NOUSE 


sthree grephice controlier rege. 
sIndexing registers. 
iGet indes 


Get velue. 
SI, OPPSET CREATE_#50 
PROMPT 

CREATE 

XRROR_EXIT 


CREATE PILE 
DX,OPFEXT FAILED Noo 


1988 
314 


fe interrupts. 

Retrieve font. 

zInterrupte beck on. 

iCommand line parameter? 

iif no, akip te mou 

3$lee, perese the peroreter. 
Try to open the file. 

11f not found, eek to crests. 
iElee, read the fie. 

#Done bere. 


idiepley creste query. 


3I£ get thumbs up, crests it. 
pulee, enit. 


i¢reete the file. 
$1f failed, esit vith nes 


(FONTEDIT ASM continues) 
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tKouss reset and status. 
#Ia mouse active? 

aTf on, skip. 

38ine, flog. 

sClear 

vPlapley. y copyright io 
7Row I; column 6. 
sDleplay eanv. 

aTf filename, display it. 


show 27 column 8. 


1S1eplay enre ean, 


1Diapley three captions. 

SEGIDAING! 
s€aption sterting cursor pos. 
ind of atring? 


iWrite the caption. 

eMext row. 

D0 eff three captions. 
‘kgrownd sttribute. 

jolepisy char/Ancrr box, 

iBtarting poaition. 

sThras 

123 eharsctere/row, 

iWext column. 


7Sterting coiumn, 
Mest row. 


sOlepiay character act. 
Utart with ASCII sero. 
16 bytes/rew. 


sMeat character. 


7Seat row. 


sGiapley the edit and templete. 
+Dispiey the cursor. 


CR, OPACE, SPACE, SPACE, CD, LF 
* VC Magetine “,BOX," Michsei J. Mefford=,8,CzAL_8 
$ = PROCRAMEEZ 


* 
1878 
sela 
Lid 


ax, S008 active page sarc 


bl sCurrent video state. 
are Sorrecr CRI_MODE + LOADER _( OFYSET ;Pont CET_HODE. 
a {or} 

AL, Alt 3Sane ese? 
LOAD_POwT 118 you, ak 
aL, all is ioe, cnange’ video mote. 
An, AR 
198 
BP, OFFSET EDIT_FOWT + LOADER OFFSET 
SI,OFPSET POINTS + LOADSS_OF?sET 
‘BH, (07) 
€X, 256 
Dx,.D8 

sear siphs ioad. 


sTerminate. 


STTE 

EDIT FONT © KAK_POINTS * 256 
TEMPLATE FONT *”MAX_POINTS © 256 
LOAOER_EHD - LOADER” 








On 
ier 
om 
a 
ow 
CALL 
wo 
nov 
CALL 
mov 
CALL 
wow 
CALL 
cur 
gue 
CALL 
now 
CALL 
ov 
CALL 
hov 
ov 
nov 
CALL 
mov 
CALL, 
ow 
CALL 
ad 
nov 
Loosw 
nov 
Loven 
Mr 
nm 
CALL 
rie 
cd 
Loor 
ov 
nov 
nov 
nov 
nov 
Looss 
CALL 
Tec 
Loop 
mov 
Inc 
DEc 
ous 
ow 
xOR 
ov 
CALL 
mic 
cr 
THe 
Loor 
ow 


set, F5 Copy Temp(late) writes over the 
current character only. 

You can save the font file at any time 
simply by pressing F4. If you did not give 
FONTEDIT a filename argument on the 
command line, you will be prompted for 
one when you hit F4, and once FONT- 
EDIT has a name for the file, that name 
will appear right after the F4 Save in the 
menu. As with all data processing pro- 
grams, you are encouraged to save and 
save often. If you forget to save and at- 
tempt to exit FONTEDIT with Esc, 
FONTEDIT will give you the opportunity 
to save the font file before returning you to 
DOS. FONTEDIT keeps track of any 
modifications you have made to the font 
and bothers you with this waming only if 
the font has been edited since the last up- 
date. Along with the font descriptors, the 
current edit character and cursor position 
are saved so that the next time you start 
FONTEDIT with the same font file, you 





sStarting column. 


can pick up exactly where you left off. 
The font files are one of the handiest as- 
pects of FONTEDIT. When you save a file 
you not only save all the font descriptors 
but also automatically add a very short but 





u The font files are one of 
the handiest aspects of 
FONTEDIT. Saving a file 
adds a header in .COM 
format that loads the font. 


sufficient header code in .COM file format 
that will load the font. All you have to do is 
enter the name of the file at the command 
line, and the font will be loaded into video 





(FONTEDIT.ASM ends} 





RAM. You can just as easily load a font 
from a batch file. 

Since the loader is in .COM format, the 
file must have a .COM extension to work 
properly. The easiest way to accomplish 
this is to let FONTEDIT add the file exten- 
sion for you. When you give FONTEDIT 
a filename to store the font, you can either 
give it a .COM extension yourself or let 
FONTEDIT tack on the .COM for you. If 
you give the file any extension except 
,COM, FONTEDIT will ignore it and add 
the necessary .COM. Don't worry about 
writing over any existing files. You'll be 
wamed before FONTEDIT does this. 

Pressing Esc at any time exits FONT- 
EDIT. When you return to the DOS 
prompt or check the screen after loading a 
FONTEDIT-created font, you may find 
that the cursor has tumed from an under- 
line to a minus sign or has disappeared al- 
together, especially if you have loaded a 
font shorter than the 14- or 16-line-high 
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default. The incorrect cursor restore is the 
result of a bug in the EGA BIOS, and cor- 
recting it would call for so much special 
case code that FONTEDIT does not even 
bother to try handling the situation. If you 


encounter this problem on your system, | 


the remedy is to use Jeff Prosise’s CTYPE 
and STICK utilities, presented in our No- 
vember 10 and November 24, 1987, is- 
sues. These two programs are specifically 
dedicated to correcting this EGA BIOS 
cursor bug. 


ADDITIONAL LIMITATIONS FONT- 
EDIT imposes a maximum of 14 scan lines 
for an EGA font and 16 lines for a VGA. 
The hardware will support a font up to 32 
scan lines high, but the taller a font, the 
fewer the text rows that can be displayed. 
The resulting smaller screen real estate 
makes it impractical for FONTEDIT to 
display and edit tall fonts. Note that since 
the first time you run FONTEDIT the char- 
acters will be at their maximum default 
height, you will have to delete some lines 
before any insertions can be made. 

Also note that if you have and intend to 
use the mouse with FONTEDIT, be sure 
the mouse driver is installed. If you use the 
mouse often, you probably already have 
an entry 


DEVICE = MOUSE.SYS 


in your CONFIG.SYS file. The other, 
more flexible option is to load MOUSE 
.COM at runtime before loading FONT- 
EDIT. 

There is one major potential problem 
for which FONTEDIT itself can offer no 
solution. A number of applications, when 
loading, may replace your carefully sculp- 
tured font with the default ROM font. The 
reason for this is that each time a video 
mode is changed, the BIOS loads its font. 
Applications sometimes change the video 
mode (even if it’s to the same mode) be- 
cause, along with loading a font, the BIOS 
also clears the screen. Changing modes is, 
therefore, an easy way to start with a clean 
slate. You can use these mode-change side 
effects to your advantage if you wish to re- 
tum to the default font after customizing or 
loading one of your own by entering the 
DOS command: 


MODE Co8¢é 
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if you have a color system, or 
MODE MONO 


if you have a monochrome system. 

If your favorite application refuses to 
use your taste in fonts, there is one possible 
solution—if the stubborn application lets 





= The incorrect cursor 
restore results from a bug 
in the EGA BIOS; fixing 
it would call for so much 
special case code that 
FONTEDIT doesn’t 
bother to handle it. 


you execute DOS commands. Once your 
application has loaded and made its nest, 
simply shell to DOS and load your font. 
This too may fail, however, if the applica- 
tion insists on resetting the video mode 
again on retum. And even if your applica- 
tion is polite and accepts FONTEDIT’s 
fonts, you may still not be able to get the 
full benefit from shorter fonts that enable 
more character lines. Many applications 
always assume there are only 25 lines to 
the display regardless of what’s available. 


HOW FONTEDIT WORKS = Program- 
ming FONTEDIT presented a challenge 
right from the start. Obviously, if you 
don’t indicate otherwise by including a 
filename argument, the program should 
grab and display the current font. The 
problem is that there are no BIOS calls that 
tell you what the current font is. Informa- 
tion BIOS service (interrupt 10h, function 
1 Th, subfunction 30h) returns the pointers 
to the available ROM fonts, but it doesn’t 
tell you which one of them is loaded. Even 
if it did, the loaded ROM font may have 
been modified since BIOS loaded it, espe- 
cially if you’re using FONTEDIT. Thus, 
FONTEDIT had to go directly to the 
source where the current font descriptors 
are stored—segment AO00h—and this in- 





volved some problems of its own. 

The MDA (monochrome display 
adapter) and CGA (color/graphics display 
adapter) video buffers are stored in seg- 
ments B000h and B800h, respectively. 
The same video buffers are used for EGA 
and VGA text modes. The reserved seg- 
ment A000h, above the 640K RAM barri- 
er, is used for two different purposes. It is 


| used both for the newer video buffer high- 


er-resolution graphics modes and to store 
the font descriptors when in a text mode. 
When you change to a text mode, the 
BIOS loads the appropriate font into this 


| segment from ROM. Then, when the vid- 


eo hardware reads a byte of text from the 
video buffer segment (B000h or B800h), it 
looks up the character description to send 
off to the display in AQO00h. 

This sharing between the video hard- 
ware font descriptors’ look-up table in text 
mode and the actual pixel image when in 
graphics mode makes access to the A000h 
segment a little more difficult. In fact, 
when in text mode the font descriptors can 
be accessed only by the video hardware. 
You can quickly convince yourself that 
you cannot normally access the font seg- 
ment by loading DEBUG and entering the 
dump command 


D AGBH:5 


Instead of a display of the font descriptors, 
all you'll see is a bunch of FFs. Obviously, 
there has to be a way a program can gain 
access to A000h, since the BIOS loads 
character fonts to it. And there is, but it 
takes special programming of the video 
adapter registers. 

For each video mode, the BIOS has a 
separate parameter look-up table for set- 
ting the numerous video registers. In order 
to access A00Oh, the BIOS uses the re- 
served video modes OBh (for a color sys- 
tem) and 0Ch (for a monochrome system) 
as an index to the special register parame- 
ters. All of the video adapter registers are 
set, though only the Sequencer and Graph- 
ics registers need to be programimed to ac- 
cess the font segment. (As happens so of- 
ten in programming, it’s easier for the 
BIOS to have one all-purpose proced- 
ure—in this case, program the entire regis- 
ter set—than it is to have several special- 
ized procedures.) FONTEDIT wants to be 
able to get the current font descriptors, so it 
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Send me my FREE UTILITIES DISK and begin 
my subscription to PC MAGAZINE for: 


0 Two years (44 issues) for $5197 
Less than $1.19 a copy! 
Save $1.76 off the newsstand price! 
Oo Gos year (22 issues) for $31.97 


than $1.46 a copy! 
Save $1.49 off the newsstand price! 


Savings based on newsstand price of $2.95 per issue. Your 
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(Address 
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Freel Here are 36 tested utilities that will turn you into a power-user 
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Get Your FREE DISK 
-and SAVE! 


Just send in one of these cards today. You'll get PC 
Mage zine delivered right to your door for less than 
$1.19 an aie pes you'll get our Exclusive Utilities 
Disk—FREE 
This Free oft is crammed with 36 ultra-powerful 
utilities that will speed up your keyboard—locate 

Bry Aiba seoortls hoe I onea r data with ease— 
re-execute screens sea DOS cammands with a 
single keystroke, and more! 


Don’t miss this chance to get the news and reviews 
want in PC Magazine at these low, 60% OFF New 
Subscriber prices. And dan’t miss aut an this remark- 
able free Utilities Disk. Send in your card now! 
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FONTEDIT BY MODEM 


The programs published in PC Maga- 
zine are available by modem from PC 
MagNet, an on-line service through 
which readers can discuss the columns 
with the editors. 

To join PC MagNet, set your com- 
munications software for either 300 or 
1,200 bits per second, 7 data bits, even 
parity, | stop bit, and full duplex. You 
can use any of more than 300 local ac- 
cess phone numbers, including: Bos- 
ton, (617) 542-1796; New York, (212) 
422-8820; Chicago, (312) 693-0330; 
or San Francisco, (415) 956-4191. To 
find the number nearest your dialing 
exchange or for 2,400-bps service, 
connect with PC MagNet and type GO 
PHONES. For Customer Service, call 
(800) 848-8990; in Ohio and outside 
the United States, call (614) 457-8650. 

When you connect with PC Mag- 
Net, press Cul-C. At the USER ID 
prompt, enter 177000,5000. Enter 
PC*MAGNET at the PASSWORD 
prompt and enter Z10D8815 at the 
ENTER AGREEMENT NUMBER 
prompt. 

PC MagNet costs $12.50 an hour 
for 1,200/2,400-bps service and $6 for 
300 bps, via MasterCard, VISA, or 
American Express. There is no addi- 
tional charge for downloading source 
code or compiled programs from PC 
MagNet. These programs can be cop- 
ied but are copyrighted and are made 

| available only for noncommercial use. 
You may make copies for others as 
long as no charge is involved, but 
making copies for any commercial 
purpose is strictly prohibited. 

FONTEDIT.COM is already com- 
piled and ready to run. FONT- 
EDIT.BAS will automatically create 
FONTEDIT.COM when run once in 
BASIC. FONTEDIT.ASM allows 
you to modify the program but re- 
quires you to use a macro assembler 
(IBM or Microsoft, Version 2 or later) 
and the following commands: 


MASM FONTEOIT; 
LINK FONTEOIT; 
EXE2BIN FONTEOIT FONTEDIT.COM 


Photocopy this page. Trim and hole- 
Punch the copy and add it to your DOS 
manual. 





Michael J. Mefford 
Purpose: 


Format: 


Remarks: 





FONTEDIT 
Command 


1988 No.15 (Utilities) 


Permits modifying /creating EGA or VGA character fonts 
with keyboard or mouse and saving the new fonts as 
.COM files that can be loaded from the DOS prompt. 


(d:][path]FONTEDIT [filespec] 


If no font filename and path are supplied as the filespec, 
FONTEDIT uses the currently displayed font, beginning 
with the letter A. Pixels in the Edit window are toggled on 
or off with the spacebar or with left and right mouse 
buttons. The highlighted cursor may be moved within the 
Edit window by mouse or with the cursor Arrow keys, and 
it can be “dragged” to adjacent pixels by holding down a 
Shift key or mouse button. Editing changes are saved by 
pressing F4, and opportunity is provided to supply a 
missing filename. FONTEDIT will supply the requisite 
.COM extension automatically. Esc quits the program. 


Pressing F5 copies the original character template to the 
Edit window. New characters to edit can be loaded by 
pressing the appropriate key on the keyboard, by pressing 
the PgUp and PgDn keys (which move in ASCII] sequence), 
or by holding down the Alt key while typing the ASCII 
code on the numeric keypad, then releasing Alt. The Tab 
key toggles the cursor between the Edit window and the 
full Character Set window. Highlighted characters in the 
latter can be loaded for editing by pressing Enter or one of 
the mouse buttons. 


The F1, F2, and F3 keys affect all characters within the 
entire font. F1 (or the Del key) deletes a whole row of 
pixels and is used to shorten the height of the character 
box. The default (and maximum) character box size is 8 
pixels wide (this cannot be changed) by 14 pixels high 
(EGA) or 16 pixels high (VGA). A 43-line EGA font uses a 
character box of 8 by 8 pixels, for example. When FI (or 
Del) is used, confirmation of the deletion is required. F2 
inserts a blank row of pixels throughout the entire font 
(maximum height permitting), and F3 copies each 
al s current pixel map, as, for example, to thicken a 
serif. 


Modified or created fonts are loaded simply by entering 
their names at the DOS prompt. Normal operation is 
restored by one any video-mode command—for 
example, MODE CO&80—on a color system or MODE MONO in 
monochrome. Applications that reset the video mode on 
entry or when returning from DOS also restore the default 
ROM font and cannot be used successfully with FONT- 
EDIT. 
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Intelligent Micro Systems 


mititt 


) a CUM MUMMY) 





i a 
IMS-286/12MHz 


Base System ......... 






¢ 80286 processor running § * Enhanced, 101-key 
at 12MHz, zero wait state, keyboard a 
switch-selectable to 6MHz ° 200-watt power supply 
© IMB RAM ¢ Illustrated installation and P =a 
¢ 1.2MB diskette drive operations manual fl ( LT | ee | 
] 





Ll | ee oo 


1 
© Dual diskette drive/fixed  ° Clock/calendar with Pererirndy m —— 
disk controller battery backup a | | } } \ } Ay i‘ : (+ \ \ y 
i) | 


Base System with Monographic Card and Monitor . . $1275 Se ue 
© With 40MB Seagate (28ms).................-- $1695 1 ioe fal 
¢ With 70MB MiniScribe (28ms) ................ $1925 

Upgrade to EGA by adding $350 to monographics system prices 


\ Vi \ \ \ 
IMS-286/10MHz 
V/O Boards 1200 Baud Multifunction 


Base System....... $995 | 
For AT®: Serial and Internal Modem Cards ; 


For AT: OKB Mabie ) 80286 processor © 200-watt power supply 
i ae. $69 10 15MB, serial and running at MHz, —_* Enhanced, 101-key 
parallel ports ...... .$110 switch-selectable to keyboard 
For PC/XT: 384KB; serial, 6MHz © Iustrated installation 
odaleadar wih | ¢D12KBRAM 5 and operations manual 
an. © 1.2MB diskette drive © Clock/calendar with 
* Dual diskette drive/ battery backup 
fixed disk controller 


eT Mice Base System with Monographic Card 
vibiipiabaalasidl Diskette Drive Logitech® Serial Mouse: and Monitor). .<.2- perme ee $1125 
Math Coprocessors 360k or 1.2MB diskette _ programmable, three © With 40MB Seagate (28ms)............. $1545 j 
drive toenhance your —_— buttons ............ $79 © With 70MB MiniScribe (28ms) .......... $1775 


2! SORES $269 system Microsoft® Bus Mouse: ; P 
IMB ees. mechanical mouse Uppers ie Ei by odcling $85) so ruaioeraeiics 


ales TOMB. oe al includes bus interface $119 |i 








The Intelligent Solution 


© 8088 processor running at  ¢ Diskette drive controller 
10MHz, switchable to ¢ Keyboard 
4.77MHz © 150-watt power supply 
¢ 640KB RAM ¢ Illustrated installation and 
= © 360KB diskette drive operations manual 
q 


Base System with Monographic Card and Monitor $725 
¢ With 20MB MiniScribe (65ms) $985 
© With 40MB MiniScribe (61ms) $1095 

Upgrade to EGA by adding $350 to monographics system prices! 


* x & * SOFTWARE SPECIAL «x x x x 


Convenient Software 
for Project Scheduling 
and Reporting 
Microsoft® Project by 
Microsoft is the perfect tool 


for time management, of- 
fering you a vast selection 
of project scheduling and 
reporting features. Keeps 
you aware of deadlines and 
current project status. 


$330 





"Ah, the fourth grade—everything’s still the same,” 
‘TM. ‘Dillo reflects as he watches Junior through 

the window. “Miss Dillworth still begins the day 

with the Pledge of Armadilligence. She still follows 

it with the IMS Golden Rule: ‘Build the best computer, 
to keep users true to you!” 


“Well, maybe it’s not exactly the same,’ admits T.W. 
reluctantly, “Back then, our PCs were 8088s; our 
bulletin boards, pieces of cork; and our spelling 
checkers, hard-bound dictionaries.’ 


TW. may have graduated before the inundation of 
industry innovation, but that doesn’t mean he doesn’t 
know his VGA from his EGA. “The computers keep 
gettin’ faster and smarter—and so do the customers,’ 
smiles TW. “That's why our business just keeps boom- 
ing. Seems the more educated the customer, the more 
they make the intelligent choice—an Intelligent Micro 
System's computer.” 


“For a world class computer, the choice is elementary.” 
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Call Toll-Free: 
INTELLIGENT BUYERS shop for superior ucts and superior 
value. All of our products pee witha pie limited warranty, one 800-777-7757 
year of technical phone support, and a 30-day money-back guarantee Mon-Fri. 8am-9pm CST 
(does not include freight). We do not charge you for UPS ground Sat. 9am-5pm CST 


shipping within the continental United States, or for buying with , 
cedhieed, invelligent Micro Systems is The intelligent Chore. your For Customer Support: 
Prices subject to change. Software is non-refundable. 512-250-8794 

Texas residents plense add 8% sales tax. Mon-Fri. 8am-7pm CST 


WAITING 


FOR A 
PRINTER 


Can you afford 
to tie up your 
PC, your 
business, & 
your profits... 


... Simply to wait 
your turn at the 
printer? 





PRINTER SHARING WITH BUFFALO SL” 


Best Value — More features for less money. ® 
More ports, buffer, flexibility and options than any other peripherai BUF FALL Keeps your business running 


sharing device In its price range. 10 ports with 2S6KB buffer for only 
$575; with 4MB buffer oniy $1700. 

The Buffalo SL can greatly enhance a network; but if you don't need a 
file server, then the Buffalo St Is the ideal LAN alternative at a 
fraction of the cost. 








Sub-LAN connectivity — Peripheral sharing and buffering. 


6 Serial Ports: Ali ports user configurable as Input or output; ports 
Individually configurable for all serial parameters and for baud rates to 

4 Paraiiel Ports: Ail ports user configurabie as input or output. Line drivers 
boost output to 400 ft. 

Simultaneous neue and output, all ten channels. 

Cascade capability: Command directed routing of virtually an unlimited 
number of PC s to any number of printers on the same system. 

Buffer size: From OKB to 4MB, easily upgradeable by the user in minutes. 
Flie transfer: Seriai channel PC to PC with your software. 


Basy Installation and Use — Factory supported, toll free. Cali now and talk toa person with the technical 
simple installation software for configuration and menu setup. background to help solve your connectivity problems. 
Menus: Pop-up software displaying user configurable menus uses less 

than 11KB In text mode. 

Paused output function: Data may be cleared, paused, or re-directed 

after input to buffer. 

Next available printer: Automatic routing of data to next available 

printer, If desired. : 

Disk Caching software and keyboard enhancing software Included free i 
with each unit. 


Warranty: One year 
Guarantee: 45 day money back satisfaction guaranteed 


The inexpensive peripheral sharing. ie ee 


(800) 345-2556 
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Buffalo Products, 280S 19th Street SE, Salem, OR 97302 (S03) S85-3414 
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too has to program these two sets of video 
registers. 

The converse, loading a font into the 
A000h segment, is a lot easier. Here there 
is a BIOS call {interrupt 10h, function 11h, 
subfunction 0, User Alpha Load) that will 
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load a font for you. For that matter, itcould 
be used to load a new description of just 
one character, though for reasons that will 
become clear, FONTEDIT does not use it 
for single characters. All you have to do is 
set a pointer and indicate how many bytes 


per character, the starting character, and 
how many characters to load. The User Al- 
pha Load service is especially useful when 
you delete or insert a character line in a 
whole font because, besides loading the 
font, it does all the calculations necessary 








00 REM - DASIC PROGRAH TO CREATE FOUTEDIT.con 
CLS:0D1NT ~Craating FOWTEDIT.COM™: DPEN “FONTEDIT.COM® AS 41 LEM = 1 
FIELD 61, 1 AS A$: CBBCKSUMG«® 
FoR isi to 101 
LAWEOUKG6+01 LOCATE 2,31 PRINT Countdown: ° 101-1; 
FDH J = 1 TO 161 READ BYTEG! CHECKSUM6=CHECKOUMG+VAL{*4H" BYTES} 
L1MDSUMG=L1 DOU G+VAL (*CH® BYTES) 
IF {BYTE < 256) THEW LSET AS=CHDS(VAL(°4H°¢BYTES)) 1 FUT #1 
MEXT J 
READ LIMETOT61 LIMECHECK6 = VAL(°GM*+LINETOTO) 
IF LIWECHECK6 « LINESUM6 THEN GOTO 220 
LOcaTD 6,2: PRINT *Brror in lina 6* ; 260 + 
NEXT 1 
CLOGE: READ FILETOT$ 1 FILECWECK6 © VAL(FILETOTS$) 
IF CHBCKSUM6 <> FILECBBCB6 THES GOTO 268 
FRwT: PRINT °PORTEDIT.COM craatad auccaaafully*: SYSTEM 
PH1T1 FRINT *FOUTEDIT.COM in not validi*: END 
DATA £9, b, 20, ae, 54, 
DATA 54, 2B. 30, 31, 36, 38, 
DATA 66, 20, 43, 63, 61, 
DATA 63, 6F, 20, 4d, 
DATA 65, 20, 61, 65, 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


1100 DATA 
1110 DATA 


48 * I: Goto 


08 

628 

s30 

oan 

958 

ee 

970 

908 

990 

1080 DATA 

1018 DATA 

1020 DATA 2! 

1030 DATA 2 
DATA 21 
DATA 


1, 7 
DATA 6A, C4, 32, B4, 2D, 





FONTEDIT.BAS: A BASIC program that will automatically create FONTEDIT.COM when run. 
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to set the CRTC (cathode ray tube control- 
ler) registers for the new scan lines. CRTC 
registers are responsible for things like the 
horizontal and vertical scan lines, cursor 
type, mode control, and maximum scan 
lines. The maximum scan line register 
controls the number of scan lines per char- 
acter row and is changed when you delete 
or insert a row with FONTEDIT. The 
same User Alpha Load call is used by the 
loader code in the FONTEDIT font files. 





(The User Alpha Load call ends up using | 


the same reserved video modes cited 
above to access the font segment. } 


The bad news about User Alpha Load is | 


that resetting the CRTC registers causes 
the display to complain by ballooning or 
rolling over for a moment. Although 
harmless and normal for the equipment, 
the sudden change in the screen size can be 
quite alarming to the user. (The VGA 
doesn’t seem to be affected quite as much 
as the EGA.) | decided that the screen 
bounce was tolerable when the display re- 
sizes for line insertions and deletions and 
for the font loader program, but since 
FONTEDIT also reloads the character be- 
ing edited every time you modify a single 
pixel, the User Alpha Load approach was 
unacceptable for editing. Every time you 
changed a pixel the screen went bonkers! 

The FONTEDIT procedure that pro- 
grams the adapters’ registers to access seg- 
ment A000h to retrieve a font does not pro- 
gram the CRTC registers. This same 
access procedure is, therefore, used to load 
single characters so that the display re- 
mains steady. 

If you dive into the details of FONT- 
EDIT’s assembly code, you will discover 
that the video A000h font descriptors have 
a fixed 32-byte record for each of the char- 
acters. That means a character could have 
as many as 32 scan lines per character—a 
big font. Smaller, normal-sized fonts use 
the same 32-byte format; the balance of the 
record just is not used. The start of the next 
character, therefore, is always two para- 
graphs away. 

FONTEDIT must also store the font de- 
Scriptors in its own memory. Two copies 
of the font are actually kept: one for the 
edit set, and the other for the template. Un- 
like segment A000h, FONTEDIT’S font 
descriptor record format is variable in 
length and depends on the number of scan 





PRODUCTIVITY 


lines. Right after the end of one character, 
whether it be I line or FONTEDIT’s maxi- 
mum of 16 lines, the description of the 
next is started. (This is the same format re- 
quired by the User Alpha Load BIOS call 
and is the reason | chose to use it.) The 
Starting offset for the template font is a 
fixed 16 * 256 = 4,096 bytes from the start 
of the edit font, which accommodates the 
maximum number of VGA scan lines. 
Since both the edit and template fonts are 
written to disk, together with the short 
loader code, each of your font files will be 





= The video A000h font 
descriptors have a fixed 
32-byte record for each 
character, which means a 
character could have 32 
scan lines—a big font. 


just over 8K. For smaller fonts, FONT- 
EDIT could have snuggled the template 
and edit fonts closer together, but the addi- 
tional code was not worth the savings of 
the few extra bytes of disk space. 


AN EXTRA PIXEL The EGA video 
memory is 640 pixels wide by 350 pixels 
tall. For the normal display width of 80 
columns, therefore, the EGA character 
box is 640 / 80 = 8 pixels wide. In con- 
trast, the VGA display is 720 by 400 pix- 
els. Subtracting 640 from 720 leaves 80 
pixels more on the horizontal axis; that is, 
one extra pixel for each character. This 9th 
pixel for a VGA character is not address- 
able, however. Rather, the hardware auto- 
matically inserts it as an extra blank space 
between characters. At least this is true for 


| most of the character set. For the 20 special 


box-drawing characters, the 9th dot is dis- 
played the same as the 8th so that the char- 
acters will connect on the horizontal. (The 
EGA connected to a monochrome monitor 
also has a 9-bit-wide character box.) Con- 
taining the 9-bit-wide VGA character box 
in 8 programmable bits conveniently 








maintains a |-byte descriptor per scan line. 

FONTEDIT uses two solid block char- 
acters (ASCII code 219) to represent an 
“‘on”’ pixel and checkered characters 
(177) to represent an “‘off’’ pixel. (Two 
characters side by side is the closest ap- 
proach to maintaining the proper aspect ra- 
tio of | pixel.) The difference between the 
EGA 8-bit-wide characters and the VGA 
9-bit-wide can be demonstrated with these 
two high-ASCII graphic box characters. 
As I mentioned above, the EGA character 
box is 8 pixels wide and the VGA is 9 pix- 
els wide, with the 9th bit an inserted off- 
pixel as background for white space be- 
tween characters. On an EGA, two of 
FONTEDIT’s pattern characters (177) 
abut physically on the display. The re- 
sult—the checkerboard pattern—is consis- 
tent throughout FONTEDIT’s edit box. 
Since the VGA inserts an extra off bit, 
however, the same two characters side by 


| side appear to have a vertical line between 


them. This doesn’t happen with the solid 
block character (219), however, because 
that falls within the box-drawing character 
set (192 through 223) that repeats the 8th 
bit in the 9th normally-off white space. 
The result is that the two solid block char- 
acters touch each other in both the EGA 
and VGA, and two adjacent checkered 
characters on the EGA appear as one, but 
the VGA displays a blank vertical pixel 
line between the characters. 

The extra 9th bit might influence how 
you customize your fonts. The EGA 8-bit 
characters use only 7 of the bits, the 8th be- 
ing left blank to maintain a space between 
characters. With the VGA 9-bit-wide char- 
acter box, you can take advantage of all 8 
pixel columns and still maintain space be- 
tween characters. 


HIDING THE CURSOR The familiar 
underline cursor you see at the DOS 
prompt would be a distraction on the 
FONTEDIT display. Previously, when a 
cursor was not desirable, 1’ve hidden it by 
setting bit 5 of the cursor start line to | 
(2000h), using interrupt 10, function 1 
(Set Cursor Type). This causes the cursor 
not to be displayed at all. 

The problem with this technique is two- 
fold. First, ultimately restoring the cursor 
from the CURSOR_MODE BIOS data 
area is not reliable because the BIOS does 
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not always update this variable correctly. 
Second, (and this problem is part of the 
whole cursor nightmare that I mentioned 
above), the cursor registers are not read- 
able. A better solution for hiding the cursor 
would be to park it one row below the dis- 
playable rows on the screen. The number 
of displayable rows is returned in DL from 
the Information interrupt 10 call, function 
11h, subfunction 30h. 


PROGRAMMING FOR THE MOUSE 
The power of the de facto standard Micro- 
soft mouse driver makes supporting a 
mouse an absolute pleasure. All requests 
for service are made through interrupt 33h 
with the specific function requested in the 
AX register. The mouse driver even takes 
care of placing the mouse cursor (a solid 
box in character mode and, by default, an 
arrow in graphics mode) on the display and 
moving it around. I'd have liked to have 
used the mouse cursor in FONTEDIT (just 
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to illustrate its ease of use), but, unfortu- 
nately, the mouse cursor did not meet 
FONTEDIT’s needs. 

As you may recall, FONTEDIT uses 
two adjacent characters to represent | 
pixel. Both of these characters must be 





= Supporting a mouse is a 
pleasure because of the 

de facto standard 
Microsoft mouse driver. 


highlighted at the current cursor location to 
orient the user properly, and the mouse 
driver uses a one-character cursor. More- 
over, even if the cursor size were not an 
obstacle, FONTEDIT would have had to 


“ROSEBUD” 





implement two sets of cursor logic, one for | 
those who have a mouse and another for 
those who do not. Most programming cir- 
cumstances, fortunately, do not force a 
programmer to encounter this dilemma. A 
single-character cursor will suffice, and if 
the mouse driver is not present, Alt-key 
combinations are used for command entry 
and the mouse cursor code is ignored. 

(You may notice that FONTEDIT takes 
a lot longer to load if a mouse is detected. 
Other mouse-aware applications suffer the 
same delay. The reason for it is the Mouse 
Reset and Status call (AX = 0) necessary 
to initialize the mouse driver.) 

For more on mouse programming, see 
Jeff Prosise’s PC Lab Notes column 
**Mouse Software: See How They Run,”’ 
in our July 21, 1987, issue. The Microsoft 
Mouse Programmers Reference Guide is 
recommended for complete details of all 
the parameters for the calls, for program- 
ming examples involving interfacing to 





USE THIS PASSWORD AND 


needs at a fraction of the cost of the expensive services, 
such as MCI Mail,™ The Source,™ 
Conduct electronic surveys, get questionnaires answer- 


and Compuserve.™ 





SELL YOURSELF ON CHAIRMA 


e ed online, send price and delivery information to sales- 





If you have a PC and a modem, call (516) 462-6638 and 
use the password on this page. See for yourself what the 
first true multiuser bulletin board software can do. 

Find out why CHAIRMAN™ is the choice of hundreds of 
organizations, including PC Magazine—for its own pop- 
ular Interactive Reader Service (up to 2,500 calls a day). 
PC Magazine writes about CHAIRMAN: “For flexibility, 
specd, ease of setup, security, and company support, you 
can't go wrong.” 

SET UP YOUR OWN BULLETIN BOARD 

With CHAIRMAN’s unique multiuser capability, six call- 
ers can simultaneously access a bulletin board on one PC. 

CHAIRMAN is the perfect answer for anyone who wants 
to distribute data on a timely basis, collect data from 
numerous sources, or do both. It handles electronic mail 


people, find out support call details without tying up your 
staff, transfer binary and ASCII files, send software updates 
to your users, etc. 

Combine CHAIRMAN with DMA’s FORMULA IV, PC 
Magazine Editor's Choice in DBMS, to use your bulletin 
board for interactive database applications. CHAIRMAN 
is available in six-user, two-user, single-user, and network 
versions. A two-user demo is available for $25 + $5 S&H. 

For more information, call (212) 687-7115 or write to: 
DMA, 60 East 42nd Street, Suite 1100, New York, NY 10165. 


Ask: about our ane discounts. | 


we wal The Sen ap fon 


THE FIRST TRUE MULTIUSER 
BULLETIN BOARD 
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higher languages, and for the RIL (the 
EGA Register Interface Library) calls. The 
RIL is necessary for any program that 
plans to manipulate the video adapter reg- 
isters and use the mouse cursor, though, as 
noted above, FONTEDIT itself programs 
these registers and so does not use the sug- 
gested RIL interface. FONTEDIT can get 
away with this because the mouse cursor is 
never turned on. 





CUSTOMIZING If you would prefer a 
blinking rather than a high-intensity edit- 
ing cursor, you can use DEBUG to change 
a copy of FONTEDIT.COM by entering 


DEBUG FONTEDIT.COM 
| EB 74D 89 

W 

Q 


Similarly, if you have a color monitor and 
you don’t like FONTEDIT’s color 
scheme, while you’re in DEBUG you can 
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change the default blue by entering: 


E 4CA xx 
E 4cF yy 


where xx is the color (in hex) for the win- 
dows and yy is the color (also in hex) for 





a FONTEDIT represents 

the best of both worlds—a 
practical application that’s 
just plain fun to play with. 
the copyright bar. The default colors are 
ne the windows and 7h for the copy- 


For a more in-depth study of the EGA 
and fonts, see Charles Petzold’s excellent 





two-part *‘Exploring the EGA”’ Utilities 
column in our August and September 16, 
1986, issues. Additional programming in- 
formation can be obtained by ordering 
IBM’s EGA supplement (part number 
6280131) and/or its supplement on the 
PS/2 Display Adapter (VGA) (part num- 
ber 68X2251). The phone number to call is 
(800) 426-7282, 

Generally, utilities are cither useful or 
fun. FONTEDIT represents the best of 
both worlds—a practical application that’s 
just plain fun to play with. If you don’t like 
the placement of a character on the key- 
board, you might use FONTEDIT to rede- 
fine its position. If the Dvorak keyboard 
layout sounds appealing, you could use 
FONTEDIT to redefine the entire key- 
board. Whatever you decide to do, have 
fun with FONTEDIT. Pt 


Michael J. Mefford is a contributing editor 
of PC Magazine. 








L/h Sure it’s Insured? 


Most ome are not insured. And ordinary 
ee policies may exclude or limit the coverage 
) you need. Do you have the ready cash to 
replace stolen or damaged aiden? You will if you have SAFEWARE’s 
comprehensive Computerowners coverage. 11 provides full replacement of 
hardware, media and purchased software for just pennies a day! Your 
protection includes theft, fire, accidental damage, natural disasters like 
earthquakes, and more. Even costly power surges are covered. Just select 
your system value and premium from the table below. Use the coupon or 
call for immediate coverage or more information 







¥ 


Amoent of insurance Annual Premium Call Toll Free 
Up to $2,000 $ 39 1-800-848- 3469 
$ 89 Local 1-6H-262-0559 
On CompuServe, | 
$109 C0 Sr 


. The Insurance Agency Inc. 
2929 N. High St. 


$129 


P.O, Box 02211 





Saar Columbus, OH 43202 
ge eee eee 















B10 DAY TRIAL. Review your policy for 10 days after you receive it. Satisfaction bisa | 
© guaranteed or your money bac i ; } 
: Name u 
@ Address a 
Bo hone (Daytime) + 
: Ci Check Enclosed C) visa () MasterCard Exp 8 
@ cai# t] 
W  Total value of hardware, media and purchased software & ] 
a ‘swe Fall value! a 
L ‘Your signature : 


Mall to. SAFEWARE, The Insurance Agency inc PO Box 02211 Columbus. OH 43202 
2S ee es 2 ee 
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How loCover 
ASEs. 


Expert Advisor: ABASE Ill 
PLUS™ gives you a painless 
encyclopedic reference to all 
the programs functions and 
commands, including spe- 
cific examples of their use. 
As veterans of Ashton-Tates 
BASE development team, 
authors Tom Rettig and 
Debby Moody have special 
~~ insight into dBASE's powerful com- 
mand set. This expert advisor includes their 
own valuable tips and cautions about potential pitfalls. 
This is the guide you want at your side. Available wher- 
ever computer books are sold. Suggested retail price: $22.95. 





WADDISON-WESLEY 
Reading. Massacbusetts © Menio Park. Cabforma * New york 
Don Mills, Ontario = Wokingbam England + Amstentam © Bom = Sydney 
Singapore © Takyo * Madrid * Bogota * Santiago * San Juan 
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At Last, Someone Got It Right... 
The World's First Perfect Keyboard! 


OmniKey/102" 


FOR XI, AT, 386 TYPE SYSTEMS 






where God intended them... revolutionary and much needed... Better than any 

repl it keyboard...duplicates the responsiveness and tactile feedback of the original IBM keyboard...A viable 

alternative to I]BM%s own model...durable, well-designed, sensible and has just the right feel...” — 
Gary Ray, PC Week. Pa 

“T was surprised to discover how {Northgates} keyboard increased my productivity. —— 

My ears can tell when my have mistyped, and when I'm flying across the — 

keys, ig a the kind of feedback they evidently need” 

Kelth Ferrelt, Compute Magazine. 


_fkpine. on the {Northgate} is more comfortable 
on any of the replacements I've tried”’ 


Jonathan Matzkin, PC Magazine 


Pr 


EXCLUSIVE 
“a “Click/ Tactile Feel” 









ON THE LEFT 


Most people loaned keyboard typing on boards with the 
F boys at the left. That's where theyre most convenient and 
«iil Me cas ypind extol etie speech neues 
gi as 
E hae increase and production scars. 


Northgate Designed OmniKey/102 in Response To Countless Users 
Who Demand Better Layout, Better Touch And Positive Entry Feel! 


Features You'll Find Only in the OmniKey/102 


= Compatible with the IBM® enhanced 


ESC key is where it belongs, next to No.1 





keyboard including a Sys Rq key for on the top numeric row. 

mainframe access. BCTRL key is where you expect to find it, : hh rade 
@ The 12 Fully Programmable Function too, next to letter A. - . = — _ 

Keys are positioned on the left where @ CapsLock key is next to space bar. Order yours today. Hurry, Supplies may be Limited. 


everyone told us they belong for increased 
typing 

@ Exctusive Northgate Click/Tactile touch 

made ALPS sealed 

electro-mecharical key switches rated for 
virtually a lifetime of use. 

@ Three-Year UNCONDITIONAL 
WARRANTY. Anything 


9 Curser and screen control keys on 
separate pad. 

™ Four separate cursor arrow keys. 

@ Full Numeric Keypad AND WE'VE EVEN 
ADDED AN (=) KEY FOR FULL 
REDUNDANCY WITH TOP NUMERIC 








Yex. Stip my Omni Koy'302 order(s}. | understand | may use 
for 10 days and} wish may return it for full product cost 
relund. | agree to pay tor ireight both ways. 

Name — = 
Company 


‘Ship to (Address) —__ = 








ROW Spread sheet users and accountants 
replace breaks, wefizor oye this ature Biareecees' | ov —— sam ze 
jandy Wt uncertan contac! your Phone ——— 
Lock @ 12 window pencil-in strip so you can computer 
| LED light panel for CapsLock, Num customize Function Key notes to yourself. Northgate will accep! COD and Computer Brond & Type 
and Scroll Lock (IBM doesrit have lights) purchase orders from credit- Piease stp the foto 
@ ESC, CTRL, SHIFT, ALT keys are color 1 Built to last with full meval base (mary orhytyerstorquortes | Gry em pROOHT ORAL 
coded Red, Green, Blue for keyboards are all plastic). Omni Key/ 102 fotating $600.00 or greater Oita Wike 4. 
users, Vertical templates fit, too! ——e Serene ems se000 sk 
812 583-0111. = cts syco gs gg 
See ee ee i conbieetnn Doth Bhitt @ New Slim-Line ergonomic profile. I Geiveometansc caer ser —— PS2Modet $2500 $ ss 
keys are oversized for error-free operation. 8 Pop-up back legs adjust typing angle for | Froweee avpemnecat ae 
CTRL, SHIFT, ALT Keys are aligned maxdmum comfort. \ Haeiges ateapripher had ‘TOTAL OF ORDER on 
on left side. @ 100% Novell ELS Software Compatible. | ajUss seca Decent Prepaid amourt enclosed $ = 
3), UPS Overnight ead $22.00 


Pmase charge omy [() View (_] MasterCard Account 


™ s ty an ats argue on aera ct CaN 
Now! PS/2" Compatile! = —_—_—_—— 


Yes, OmniKey can be used with IBM PS/2 models 30, 50, 60, 80 ONLY $25.00 additional. 
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A Message to People Who Are About to 
Buy a 19" Display System Elsewhere. 





Don’t do it. 


Not before you see our new DesignView/19 Display 
System, because, when there’s no substitute for 
quaiity, you can’t make a better choice. 

This excellent display system is quickly capturing the 
hearts and minds of Art Directors, Designers and 
Desktop Publishers everywhere. And there’s good 
reason. 


First, we have an excellent selection of high resolution 
drivers*, and a flawless CGA emulation that allows you 
to run 1000's of software programs in full screen. 


Second, we offer the only sixty-days unconditional 
money back guarantee that allows you to use this Dis- 
play System at no risk. 


Third, there is the price....only $1695, complete 
with monitor, 32 bit Intel-based video controller card, and 
drivers. 

Plus a 1-year warranty on parts and labor. 
So there it is: excellent drivers, a no-risk money back 
guarantee and a price hundreds of dollars less than ow 
nearest competitor. 

Call (215) 639-9567 and order your Design- 
View/19 Display System today! 


Visa, MasterCard, COD’s & Institutional PO’s 
accpeted 


Dealers Inquiries Welcome! 


Elite Business Applications, Inc. — 4201 Remo Crescent — Bensalem, PA 19020 — (215) 639-9567 


1280x1024 resolution, two full pages 8-1/2"x11" pages side-by-side. *High resolution drivers for Ventura Publisher, PageMaker, GEM. 
AutoCAD, Publisher's PaintBrush, Lotus 1-2-3 & Symphony (160 characters by 68 lines), Windows, Excel, and others. The DesignView/1° 
Display works with any PC/XT/AT (or any 100% compatible) and runs 1000's of programs in full screen. 

Trademarks/Owners: DesignView/19/Elite Business Applications, Inc.;{BM/ntemational Business Machines, Corp.; Windows & Excel/Microsoft Corp.;PageMaker/Aldu 


Corp.,;GEM/Dig 
ment Corp. Copyright © 1988 by Elite Business Applications, Inc. 


ital Research, Inc.; Ventura Publisher/Ventura Software, Inc.;AutoCAD/Autodesk, Inc.; Publisher's PaintBrush/Z-Solt, Corp.;Lotus 1-2-3 & Symphony/Lotus Develop 
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@ ENVIRONMENTS & CHARLES PETZOLD 


PRESENTATION 


MANAGER DIALOG 


BOXES, PART 1 


Now that we’ ve constructed Presentation Manager menus, it' s time to upgrade our sample 


BOXES program to include dialog boxes, which add more flexibility to the user interface. 


nthe last two Environments columns, I 
[se asimple Presentation Manager 

program that draws a series of nested 
boxes in its client window. The first ver- 
sion of this program (called BOXES1) 
simply used the default foreground and 
background colors to draw the boxes. In 
the second version (BOXES2), | added a 
menu to select the background and fore- 
ground colors. This job required creating a 
menu template in a resource script file 
named BOXES2.RC. 

I'll discuss the final version of this pro- 
gram (BOXES3) in this column and the 
next. BOXES3 allows you to change both 
the number of boxes the program draws 
and the increment used for spacing the 
boxes relative to each other. 

A menu is not quite adequate for these 
enhancements to the program. A menu is 
fine when only a few options are involved, 
but this job requires a facility for letting the 
user enter a wide range of numbers. That's 
an ideal candidate for a ‘‘dialog box.”’ 


CONTROLWINDOWS Figure | shows 
a dialog box used in some Presentation 
Manager applications for opening a file. 
(This dialog box is not part of the BOXES3 
program.) A dialog box is often invoked 
from a menu item. The user fills in or se- 
lects options in the dialog box and finishes 
up by ‘‘pressing”’ one of the buttons at the 
bottom. The dialog box goes away and the 
user resumes working with the program. 
A dialog box is a window or, more pre- 
cisely, a collection of windows. The rect- 
angular area occupied by the dialog box 
satisfies our intuitive notion of what a win- 





dow is, but all the items inside the dialog 
box are themselves also windows. These 
are often called **control windows” and 
they include the text strings, the text entry 
fields (surrounded by a rectangle), the two 
list boxes (listing disk drives, directories, 
and files), and the two oval ‘‘push but- 
tons’ at the bottom. 

A window displays output on its rectan- 
gular area on the display, and it receives 
input from the keyboard and mouse. As I 
discussed in the last two Environments 
columns, each window is associated with a 


particular window procedure. The win- 
dow procedure processes messages to the 
window (often resulting from keyboard 
and mouse input), and it draws its output 
on the window during the WM_PAINT 
message. The window procedures for the 
dialog box window and for the various 
control windows are all internal to the Pre- 
sentation Manager. As we'll see in the next 
issue’s Environments column, a Presenta- 
tion Manager application can share pro- 
cessing of messages with these window 
procedures. 


SE 
—- | = °° vol 
RN@. 2a ee ee ee al 


Open File 


Use mouse to choose file, or type filename. 


| Current Oirectory...2 02 \TEXTNENV\?-15 


BOXES3.C 
BOXES3. BAK 
BOXES3.RC 
BOXES3.0EF 
BOXES3.H 
BOXES3.RES 


BOXES3.EXE 
BO: OB 





Figure 1: A typical Presentation Manager dialog box used to open a file. 
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WINDOWSANDINPUT The Presenta- 
tion Manager notifies a window of key- 
board and mouse input by sending a mes- 
sage to the window. (This is equivalent to 
calling the window procedure and passing 
a message identifier and message parame- 
ters to the procedure.) For example, the 
message for keyboard input is 
WM_CHAR. The message parameters 
contain the scan code, ASCII code, virtual 
key codes, and other important informa- 
tion. When you press a key on the key- 
board, the Presentation Manager doesn’t 
send a WM_CHAR message to every win- 
dow in the system. The one window that 
gets the keyboard message is called the 
window with the ‘‘input focus.”” 

When you first invoke the dialog box 
shown in Figure 1, the text entry field 
(window) has the input focus. A control 
window indicates it has the input focus by 
displaying a cursor of some sort. You ean 
type in the name of a file and press Enter. 
Or you can use the Tab key to move the in- 
put focus among the controls. If you shift 
the input focus to the first list box, you can 
use the cursor movement keys to select a 
new disk drive or directory. This is how 
the window procedure for the list box han- 
dies keyboard input. After you've selected 
a file, you can shift the input focus to the 
Open button and press the Spacebar. 


The Presentation Manager handles | 
mouse input differently. There are several | 


different mouse messages, including 
WM_MOUSEMOVE, WM_BUTTON- 
IDOWN, 
WM_BUTTONIDBLCLK (‘‘double 
click*’). The Presentation Manager sends 
mouse messages to the window under- 
neath the mouse pointer. You can also use 
the mouse to move around the dialog box, 
to select files or directories from the list 
boxes, and to press the buttons. 

When a Presentation Manager program 
uses a dialog box to get information from 
the user, the program itself usually does 
not have to handle the mouse and keyboard 

| input. Instead, the input is handied by the 
| various control windows. These windows 
then notify your program of user selections 
through other messages. 


DIALOG BOXES IN BOXES3 Figure 2 
shows the new drop-down menu that has 
been added to BOXES3. This new drop- 


WM-BUTTON1UP, and | 


PRODUCTIVITY 


down menu has two items, ‘‘Number and 
Increment” and ‘‘About Boxes3"’, fol- 
lowed by an ellipsis (** **). By con- 
vention, the ellipsis indicates that the mcnu 
item invokes a dialog box. A third option 


Options Background Foreground 
Number and Increment... 











Options oreground 


Background 


Wt. = 


BOXES3 


Presentation Manager Deno 
PC Magazine * Charles Petzold 





(c) 1988, Ziff Communications Co. 


on this new menu is ‘‘Exit’’ which termi- 


nates the program. 

When you select the ** About Boxes3"* 
item from BOXES3’s menu, the dialog 
box shown in Figure 3 is displayed. This 


‘Boxes3 


—_- EF $3 





Figure 3: BOXES3 uses this dialog box to display information about the program. 
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type of dialog box is often called an ‘‘about | [= 
box’’ and it typically provides some sim- 
ple information about the program, such as 
a version number and a copyright notice. 
You get rid of this dialog box by clicking 
the *‘OK”’ button using the mouse, or by 
pressing the Spacebar, Enter, or Esc key. 

The second of BOXES3’s dialogs is 
shown in Figure 4. This dialog box is in- 
voked from the **Number and Increment'’ 
menu item, and it allows a user to type in 
values that control the display of the nested 
boxes within the program’s client window. 
As with the file-opening dialog box, you 
can shift the input focus among the con- 
trols by pressing the Tab key. You finish 
up by clicking the ‘‘OK’’ button, by press- 
ing Enter, or by pressing the Spacebar 
when “‘OK"" has the input focus. 


Options 8B 


THE RESOURCE SCRIPT You'll re- 
call from last issue’s column that the pro- 
gram’s menu is defined in a resource script 
file. Dialog boxes are defined similarly. 
The BOXES3.RC resource script file is | Figure 4: A user of BOXES3 can set new display values using this dialog box. 
shown in Figure 5. 

You'll notice that the new drop-down || ‘/*"Scyss3"nc resource sovipt Bile” 
menu is defined in the menu template ex- cee nneenmenrencernnnnnnowenmement/ 
actly as were the ‘‘Background”’ and #inelude <os2.h> 
‘*Foreground’’ drop-down menus. The finclude “boxes3.h” 
identifiers IDM_NUMINC and 1DM_ MENU ID_MAINMEWU 





ABOUT are defined in the BOXES3.H doamnisceetisns= 1 
header file, which is shown in Figure 6. OM ee ae oo . ee a 
As was also discussed last time, the RENUISCNTECEARST ORM Sie aan sei! 
i ; j S MENUITEM “A™bout Bo: eee” IDM_ABOUT 
menu uses these identifiers in WM_COM He ra te ’ 22 a earn . 
MAND messages that the menu window } E be: iz: 
sends to your program's client window | ec ira He 
when a user selects an option. The line MENUITEM "Bleck", 
MENUITEM eeueae 
MENUITEM “"Red", 
MENUITEM SEPARATOR MENUITEM °~Pink", IDM_BACKGROUND + 
. MENUITEM °"Gr i". IDM_BACKGROUND + 
adds a horizontal bar to the drop-down MENUITEM “~cyen", 
H H MENUITEM ““Yellow", IDM_BACKGROUND + 
menu, as you can see in Figure 2. is MENUITEM a-White", IDM_BACKGROUND + 7, MIA_CHECKED 
The Exit item on this menu requires a MENUITEN "Dark Gray", IDM_BACKGROUND + 8, MIB_BREAK 
little more Saaea oe You can usually peel Et “bark neds TDN_BAGRGROUND : 
exit a Presentation Manager program by MENUITEM “Dark Pink", TDM_BACKGROUND + 
5 G MENUITEM “Dark Gri bat IDM_BACKGROUND + 
selecting Close from the program's system TEM “Dark anne IDM™BACKGROUND + 
menu. In that case, the system menu win- PRBUL TEN BrOwn Es 
ie MENUITEM “Light Gray", IDM_BACKGROUND + 
dow sends the client window a WM_SYS- Audis 
COMMAND message with a menu item mah Wha eae eas 
identifier of SC_CLOSE. This initiates the MENUITEM °~Bleck", IDM_FOREGROUND + 
5 5 MENUITEM "Blue", IDM_FOREGROUND + 
termination of the program. IDM_FOREGROUND + 
iti it i IDM_FOREGROUND + 
In addition, it is customary to add an NENDITTHi*Taceest: row gee 
Exit item to the first drop-down menu ina MENUITEM *“Cyen*, IDM_POREGROUND + 





Presentation Manager program. The Exit 
item is given a menu item style of 
MIS_SYSCOMMAND. (This identifier is | Figure 5: The BOXES3.RC resource script file defines BOXES3’ s dialog boxes. 
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ZyINDEX 


“A Word Crunchers Dream” 
—PC Magazine June ‘87 


# 


IN FULL TEXT RETRIEVAL 


SEARCH 5000 TEXT FILES 
IN 5 SECONDS 


RATED 9.3 
By INFOWORLD 


Find ony info created by ail the popular word 
processors or ASCII files in seconds. Highlights. 
finds. 


@ Comprehensive Searches 
Create a search t with any combina- 
tion of AND, OR, NOT, and WITHIN (WITHIN 
refers to proxamity) Search information ano 
20MB Hard Disk in seconds. Works with 
public data bases like Dow Jones and 
CompuServe as weil os other programs such 

@$ LOTUS or dBase It! 


searches up to 5000 


ZyINDEX Plus 
searches up to 15,000 files with 
LAN capabilities 


TyFEATURES 
thesaurus/macros/field search 


Call for Demo Diskette 
(312) 632-1100 


FOR ORDERS AND INFORMATION (800) 544-4339 


ZyLAB" 


3105-T N. Wilke Road @ Arlington Hts.. . 60004 
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-"Yellow*, 
“"white*, 
“Dark Grey*, 
“Dark Blue*, 
“park Red®, 
Dark Pink", 


IDM_FOREGROUND + 6 
IDM_FOREGROUND + 7 
IDM_FOREGROUND + 
IDM_FOREGROUND + 
IDM_FOREGROUND + 
IDM_FOREGROUND + 


t 


t 








“perk Green*, 
“Derk Cyan°, 
“Brown®, 
*Light Gray", 


} 
DLGTEMPLATE IDD_ABOUTBOX 
{ 


IDM_FOREGROUND + 


lol 

z 
i 

++ 


TDM. 
IDM_FOREGROUND + 


DIALOG “*, -1, 18, 100, 168, 96, WS_SAVEBITS | Fe_DLGRORDER 


CTEXT *BOXES3° 
CTEXT “Presentation Manager Demo” 


-1, 10, 74, 148, 
-1, 54, 


CTEXT °PC Magezine © Charlas Petsold* -1, 42, 
CTEXT “(c) fag ll sitt Communicetione Co." <1, 38, 
UTTON © 


DEFPUG HB! 
} 
} 
DLGTEMPLATE IDD_NUMINCBOX 


{ 
DIALOG * 


irexe “BOXES3 Drewing Optione® 
LTEXT “mumber of Boxee:° 
EDITTEXT ** 

LTExt “Increment Divisor:* 
EDITTEXT ** 

DEFPUSHBUTTON “OK* 
PUSHBUTTON “Esc=Cancal” 


defined in one of the Presentation Manager 
header files.) When you indicate in the 
menu template that a menu item has this 
style, the menu window will senda 
WM_SYSCOMMAND message rather 
than the normal WM_COMMAND mes- 
sage. The menu item identifier for Exit is 
SC_CLOSE (it’s also defined in a Presen- 
tation Manager header file). Thus, select- 
ing Exit from this menu has the same effect 
as selecting Close from the system menu. 


THE DIALOG BOX TEMPLATE The 
layout of control windows in a dialog box 
is described in a dialog box template in the 


fdefine ID_MAINMENU 


#define IDM NUMINC 1 


fdefine IDM ABOUT 2 


IDM_BACKGROUND 6x10 
IDM_FOREGROUND @x20 


fdefine 
fdefine 


fdefine IDD_NUMINCBOX 
#define IDD_ABOUTBOX 
fdefine IDD_NUMBOXES 
fdefine IDD_INCREMENT 





Figure 6: The BOXES3.H header file. 





DID_OK, 6, 32, 


“, -1, 16, 106, 124, 66, WS_SAVESITS | FS_DLGBORDER 


-1, 66, 106, 
<1, 66 


IDD_NUMBOXES, 


40, ES_MARGIN 
44; WS_GROUP 
14, WS_GROUP 


(Figure 5 ends) 





resource script. Templates for the two dia- 
log boxes in BOXES3 are defined toward 
the end of the BOXES3.RC listing. 

Each dialog box template begins with 
the keyword DLGTEMPLATE. The iden- 
tifiers IDD_ABOUTBOX and IDD_ 
NUMINCBOX are defined in BOX- 
ES3.H. These are used to identify the two 
dialog box templates. The definition of the 
dialog box is enclosed within a pair of 
curly braces. 

In the definition of each dialog box, the 
words DIALOG, CTEXT, LTEXT, 
PUSHBUTTON, DEFPUSHBUTTON, 
and EDITTEXT are keywords that are rec- 
ognized by the resource compiler 
(RC.EXE). Each of these keywords corre- 
sponds to a window in the dialog box. The 
DIALOG line contains a description of the 
main dialog box window. The other 
keywords are followed by descriptions of 
the control windows within the dialog box. 

The CTEXT and LTEXT controls are 
text strings. CTEXT stands for *‘centered 
text’’ and LTEXT stands for “‘left text.”” 
The two push buttons at the bottom of the 
second dialog box are identified by the 
keywords DEFPUSHBUTTON (‘‘default 
pushbutton’’) and PUSHBUTTON. The 
default pushbutton has a thicker outline, as 


| you can see in Figure 4. Each keyword is 
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ACCOUNTING SOFTWARE 
You’LL NEVER OUTGROW 


Business managers now are projecting 
their accounting software needs well 
into the future. That's smart. The soft- 
ware you choose must meet the de- 
mands of your evolving business and 
provide management information to 
help fuel growth. 


FT c) In the words of PC Magazine, 

Macola Accounting Software “is 

Lemils at the top of its class...a flex- 
(Gene ible, powerful system that is 

well suited to many different businesses.” 


13 Integrated Modules 
Accounting General Ledger— Accounts 
Receivable—Accounts Payabie—Pay- 
roll—Assets/Depreciation 
Distribution Inventory Management 
—Customer Order Processing—Pur- 
chase Order and Receiving 

Call for availability. IBM, P5/2, OS/2 are registered 
trademarks of IBM. Micro Focus is a registered 
trademark of Micro Focus Corp. PC Magazine is 


4 publication of Ziff Davis Communications Co. 
Macola is a registered trademark of Macota, Inc. 





Manufacturing Bill of Material 
Processor—Material Requirements 
Planning—Master Scheduling—Shop 
Floor Control*—Job Costing* 


Plus there's a Report Writer that allows 
customized reporting and can easily 
transport data files to popular spread 
sheet, word processing and data base 
programs. 


Proven Network Compatibility. 
Macola Software reflects 15 years of 
maturity in mini and micro LAN envi- 
ronments. No other software can say 
the same. So when your business is 
ready to add more workstations, your 
software is ready as well. With no 
limitations. 

Speed and Data Integrity. Macola 
Software is written in Micro Focus 
COBOL for maximum speed and data 
integrity (source code available.) IBM 
has licensed Micro Focus COBOL as its 
SAA standard for the new PS/2 and 0S/2. 
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Comprehensive Support. PC 
Magazine also determined “Macola’s 
technical support, documentation and 
customization assistance meet the 
high standards set by the software”’ 


Running Is Believing. Your choice 
of Macola Software is a one-time solu- 
tion for the life of your business. For 
detailed information, “live” demonstra- 
tion modules and an authorized reseller 
in your area, call today: 


1-800-468-0834 (USA) 
1-800-468-0833 (Ohio) 


pM /s/c/o/./s 


S OF T WARE 
PO. Box 485 

Marion, OH 43302 

(614) 382-5999 


Powerful accounting for 
successful companies. 


rere 
e, the 

Hiflerence 

ISODVIOUS. 





pressed to find 
Wile) Restey-e) 
product, es- 
pecially if you need advanced fea- 
tures. It works just as well with a 
half-dozen spreadsheets simulta- 
neously as it does with one. 99 
—InfoWorld 











: €6¢ Integrated systems 
t have come a long way, 
tm and Smart has...the 
: widest array of powerful 
MAGAZINE features...strong points 
i@ include intelligent data 
yet sharing and good file 
security, intuitive ease 
of use, a powerful programming 
language, and consistently good 
performance. ..Smart can fill the 
bill for a total, integrated software 
system. 99 
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hether you’re just getting 

started as a lone compu- 

ter user, or you're the 
Manager of Information Systems 
supporting thousands of PC users, 
discover easy-to-use applications 
your office won’t outgrow. Single 
user and Multi-user software for 
DOS, LANs, UNIX or XENIX 
systems: Word Processing, Spread- 
sheet & Graphics, Database Man- 
agement and Communications. For 
additional information, including 
a Free Smart Demo, simply return 
the reply card or call toll-free 
CUORMOUCS OW Culm ey 
call (913) 492-3800, in Canada call. 
(800) 233-6905. 
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“[fit’s electronic mail 
capabilities yow re after, 
we recommend cc:Mail 
LAN Package? 


-PC Magazine, Edjtor’s Choice Award, 
Jnue 14, 1988 
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‘NEW EasyStick 


Joystick convenience aSy the on 


Have you tried a joystick, only fo find that 
it won't work with your Important programs? 
] ts it hard to install? Do you need special ports & a 


.Instalis In seconds 
Dealer inquires 
welcome. 
or circuit boards? 
Then the NEW EasyStick is for you! No 
hardware changes to make... no programs 
to add, no wires, No connectors, no NO ports or 
boards, no changes to Batch or Autoexec files! 
Works With All Of Your Existing Software 
Spreadsheets eGameseDatabaseseWord Processing » Graphics 
«Desktop Publishinge Any program that uses arrow keya!! 
A new concept in cursor positioning, EasyStick mounts on 
pelle leni ple ob cae elie Moving 
the EasyStick knob like a joystick activates the arrow keys and 


other keys to move the cursor where you want it. 
EasyStick can be mounted in seconds without special tools, or skills. 


EasyStick is 9 breakthrough in user convenience. Since it is more 

EasyStick works with any program that uses arrow keys, with any DOS, 

on any computer. It is perfect for the experienced user, who wants more con- 

venience; perfect for the new user who has enough to do just learning the new 

system. EasyStick makes a perfect gift! You don’l have to be an expert to buy itl 

Order by phone CALIF. (800) 643-6100 US (800) 541-2429 use your VISA or Mastercard. 


paid ee See ee 


$202 95 Ss 


iN 
wwe ma or Visa No: Expiration dato; 
Phone____ [1 Check enclosed Charge my [Visa [] Mastercard [] COD (add $2 00) 
INTERLOCK, INC. P.O. BOX 2160, CASTRO VALLEY, CA94546 Phone: (415) 357-6100 
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followed by a text string that appears in the 
window, followed by an ID code for the 
control. 

The identifiers DID.OK and 
DID_CANCEL are defined in a Presenta- 
tion Manager header file, and the identifi- 
ers IDD-NUMBOXES and IDD_INCRE- 
MENT are defined in BOXES3.H. These 
are used by the control windows to identify 
themselves when they send messages. For 
example, when you click the ‘“‘OK’’ but- 
ton, the button window sends a 
WM_COMMAND message to the dialog 
box window. The DID_OK identifier is 
encoded in the message parameters that ac- 
company this WM_COMMAND mes- 
sage. Control windows that don’t send 
messages (such as the text strings) are giv- 
en IDs of —1. The ID number is followed 
by four numbers that I'll discuss below. 

The identifiers WS_SAVEBITS, 
FS_DLGBORDER, WS_GROUP, and 
ES_MARGIN are defined in the Presenta- 
tion Manager header files. These identifi- 
ers alter the default style of a window. For 
example, ES_MARGIN is an ‘‘edit style”’ 
identifier that causes a box to be drawn 
around an edit field. Without this identifi- 
er, the two EDITTEXT windows would 
not be surrounded by a visible margin. 


DIALOG BOX COORDINATES § Each 
line in the dialog box template includes 
four numbers that follow the window ID. 
These four numbers define the position 
and size of the window. 

The first two numbers represent the po- 
Sition (horizontal, followed by vertical) of 
the lower left corner of the window, rela- 
tive to the lower left comer of the win- 
dow’s ‘‘owner.’’ The owner of the dialog 
box window is the client window of the 
program. The owner of each of the control 
windows is the dialog box window. The 
second two numbers indicate the width 
and height of the window. 

(Some people—myself included—do 
not like positioning the dialog boxes with 
reference to the lower left comer of the 
windows. In Microsoft Windows the posi- 
tion was based on the upper left corners of 
the window. It’s possible that Microsoft 
will change this before the retail release of 
the Presentation Manager.) 

Dialog box templates employ their own 
unique coordinate system. The horizontal 
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MUTOH 


Mutoh Gets The Lead rn 
of Plotters by 
Putting the Lead In, «€ 


It was a tough job, but Mutoh was up to the challenge 
of drilling _ speed, accuracy, and discipline into 

a Sead team of plotters that 

make short work of the most difficult maneuvers. 


They’re fast—44.5 ips and 5.7G acceleration 

for the F series—and lay down sharp, 

clean lines with military precision. And if there’s 

a sudden change in strategy, you can erase and redraw 
on a moment's notice. 

A quick-loading cartridge that holds up to 40 leads is 
standard issue, so these plotters can stay in for the long haul 
without having to stop and reload. 

Hold inspection on a Mutoh pencil plotter on the double, 

and get: the big picture. 






a 


S 





N as PRODU ore” 


The F-910A plotter 
takes either pen or pencil. 
Resolution of 00004" 
Speed of up to 44 Sips. 
Accelerates up to § 7G 
pen/Vector Sorting Function, 
HP-GL compatible 





MUTOH AMERICA INC. 
895 Cambridge Drive. Elk Grove Village. iL 60007 Tel:312/952-8880, Fax: 312/952-8808 
Western Office:4833 East La Palme Avenue. Suite 505. Anaheim CA. 92807 U.S.A. Tel: 714/779-2326 


MUTOH EUROPE GmbH. Klosterstrasse 112, 4000 Dusseldorf 1 F.A. Germany Tel:0211/3613095 Fax:211-362128 


paar EY 3 esr os setame nome 
MUTOH INDUSTRIES LTD. 


Sati en el arta nly 
RALITERH Telex:2422575DRAMUT J FAX:(03)760-6606 Cable Address: DRAFTERMUTOH 
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From tha publishers of DIRECT ACCESS 


JUGGLE YOUR TSRs 
WITHOUT LOSING CONTROL. 


EXTRA” The innovative memory manager that 
gives you single keystroke access and control 
over all your TSRs. 


Using RAM resident programs fTSRsi ts e tough juggling act. One slip, one wrong keystroke, 
and they all come crashing down Now you can get ¢ grip on up to 26 TSRs while 

your computer uses only the memory of the largest program (plus 35K for EXTRAI. 

Free your valueble RAM for applications, save your progrems to herd disk using 
extended or expanded memory and teme those memory-hungry TSRs with 
EXTRA. There's even a toll free “EXTRA Support” hotline 


BO ls Al OD Bt De D> 


"SAVE $88 ON POPULAR TSRs! 
“ Buy EXTRA now end recene valuable rabat é 
“ coupons for § popular TSRs. Norton Guides, "PC Teo 
« Deluxe, Graph-in-the-Box, InvestNow! and Pop Up 







































For the name of the 
sa dealer nearest you, call: 
== (800) 242-6368 
1621 Westgate Road, Eau Claire, WI 54703 


(718) 832-7575 FAX (715) 832-0700 
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SIMPLY THE BEST VGA ADAPTER — 
WINNER OF CADSOURCE PC GRAPHICS 
SHOOTOUT 88. 

For the PC, no other VGA adapter matches the performance and 


enhancement capabilities of the VGA Extra/EM™ with AutoCAD™ 
applications.99 Enc Kors, President. CADSource 
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From CAD to 
business graphics & 
to desktop publishing, f 
the VGA Extra/EM delivers 
the high resolution graphics, 
magnificent colors and software 
compatibility you need. Choose the VGA 
Extra/EM with 256Kb or upgrade to 512Kb. 
Either way, you choose a winner. 

STB's VGA Extra/EM is FCC approved and shipping 
today. Call or write STB. We'll send you a full color 
brochure that offers all the details on Sumply The Best 
VGA adapter. Don't take our word for it; take it from the 
experts, Evaluation boards are available to qualified nquines. 






























STB Systems, Inc., P.O, Box 850957, Lelilieageds TX 75085-0957, 214/234-8750 








TD. VGA ExrraiEM trademarks of STD Syewem. im AweCAD iratemarh of Antal iene 
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PRODUCTIVITY 
@ ENVIRONMENTS 


coordinates and sizes are defined in units 
of 4 the width of a ‘‘system font’’ charac- 
ter. The vertical coordinates and sizes are 
Ye the height of a system font character. 
The system font is the font that the Presen- 
tation Manager uses for all normal text, 
such as the text in title bars, menus, and di- 
alog boxes. When a program displays text 
to its window, the default font is the sys- 
tem font. 

Why base coordinates and sizes on the 
system’ font? The reason is that Presenta- 
tion Manager programs must be abie to run 
on every video output device supported by 
the Presentation Manager. These output 
devices may have very different horizontal 
and vertical resolutions, and this will be re- 
flected in the size of the system font char- 
acter. Basing dialog box positions and 
sizes on the system font ensures that the di- 
alog box will look about the same regard- 
less of the resolution of the video display 
on which the program is running. This is 
part of the ‘‘device-independent’’ nature 
of Presentation Manager programming. 

In the DIALOG statement for the first 
dialog box in BOXES3.RC, the four num- 
bers are 


18, 188, 168, 96 


Thus, the lower left comer of the dialog 
box window will be positioned 10 units (or 
2% characters) to the right of the left edge 
of the program’s client window, and 100 
units (or 1214 characters) from the bottom. 
The window is 160 units (40 characters) 
wide and 96 units (12 characters) high. | 

The first CTEXT statement uses the 
four numbers 


18, 74, 149, 19 


The lower left comer of this window is 
thus positioned 10 units (24 characters) 
from the left of the dialog box and 74 units 
(9% characters) from the bottom. It is 140 
units (35 characters) wide and 10 units 
(1% characters) high. The text string is 
horizontally centered within the window. 





COMING UP in the next issue, I’ll fin- 
ish this discussion by showing the other 
files required to create BOXES3, includ- 
ing the BOXES3.C file. We'll see how a 
Presentation Manager program displays a 
dialog box, initializes it, and processes 
messages from the dialog box controls, [2 
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B FFIN 


1mMitstwTteE D 
2500 WEST COUNTY ROAD 42- #5 - BURNSVILLE, MN 55337 « (612) 894-0595 


A Small Case For BIG Performance!!! 


CALL SUPERSPORT Multispeed 
T1000 iia oney EL-2 


T1200F | ~ CALL 
T1200H sOMIBID 


T3100 ’ : 
= T3200 Some, CALL 
T5100 = -\\> SUPERSPORT 


286/20 
CALL CALL 


HD 


DAILY ROUTINE 
organize yours! 


‘Whether you are involved In sefing 8 product or 
a service, DAILY ROUTINE can help organize 


Welcome Holmes... 
TOSHIBA External 5.25" FDD 


$299 


Specify TOSHIBA or ZENITH 


Carry Case/1000 


Carry Case/5100 

Modem T1000/1200/3100/5100 
Modem T1000 1200BPS. 
Modem T1200 Spec 

Ac Adapier 

Automobile Pwr. Adpt. for 
T1000 & T1100 

17 Key Keypad T1000/1200 

1§ claw’ reypad T3100 


“ 
& 


input screens, DAILY 


INTERNAL MODEMS 


TOSHIBA T1100+/1200/3100 
Ee Chas IF 1100/1200/3100 1200 BAUD $199 2400 BAUD $269 
Ext. 5.25 

768 KB ar eerninna ZENITH 
ae Mem Ex/T3200 1200BAUD $199  2400BAUD $269 
1MB Men Ext/T1 1/12/3172 §99 

Ext Bat T1200 

2MB Mom Ext/T5100 


SReses e888aa 


and so easy 
use that you can put the manual aside after thirty 


trinuies. 
DAILY ROUTINE ls s0 friendly your only fear 
may be that your competitor also has 










WonUnder 


Single card expansion slotfor $299 


Cig Light Adaptor the T1 100+, T1200, T3100/20 & T5100 


Se 
int Modem 1200 BPS 
int Modem 2400 BPS 
Battery Pac (Nicad) 
Automobile Adapter 


(0) QUIT @ RETURN TO 006 
TUESDAY 0w2207 (F2) CALENDAR 013023 PM 


Diconix 150P Portable Printer = 
9 


Laplink Plus 
When Purchased with any Laptop 





« Competitive Price To Order Call: FAX Number: 612/894-6175 


CANet Terms to Gualified race (800) 255-4012 


Corporate Accounts wines IN MN: (612) 894-0595 
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If you need or are accustomed to the 
throughput of a 32-bit mini, including any of 
DEC's VAX series, MicroWay has great news 
for you. The combination of our NDP compilers 
and our mW1167 numeric coprocessor gives 
your 386 PC, VAX apeed| Jf you don't own a 
386 PC, we provide a number of economical 
PC and AT upgrade paths. 

Many of our NDP Fortran-386 users are 
reporting tum around times that are two to six 
times faster than their VAX. The exact times 
area function of the VAX processor being used, 
the speed of the 386, the number of users being 
served by the VAX, and the coprocessor being 
used with the 386. ‘There are currently over 400 
developers using our NDP tools to port 32-bit 
applications. To help the 386/1 167 engineering 
standard emerge, MicroWay is co-marketing 
several mainframe applications that have been 
ported by our customers. In addition, this adin- 


ea 


32-Bit Compilers and Tools 


NDP Fortran-366™ and NDP C-386™ Com- 
pilers genera’ hase et optimized mainframe 
quality code tun in 386 protected mode 
under PharLap extended MS-DOS, UNIX, or 
XENIX. The memory model employed uses 2 
segments, each of which can be up to 4 
gigabytes in length. They generate code for the 
80287, 80387, or mW1167. Both compilers in- 
clude high speed EGA graphics extensions 
written in C that perform BASIC-like screen 
Operations ...............0506- $595 each 
© NDP Fortran-386™ Full implementation of 
FORTRAN-77 with Berkeley 4.2, VAXVMS 
and Fortran-66 extensions. 


¢ NDPC-388™ Fullimplementation of AT&T's 
PCC with Microsoft and ANSI extensions. 


NDP Package Pricing: 


387FastPAK-16: NDP Compiler, ide 
and 80387-16 Coprocessor 


1167FastPAK-16: NDP Compiler, Pai a 
and mW1167-16 Coprocessor $1695 





NDP Windows™ — NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular ae adapters. 
Library ..... $125, C Source ..... $250 


NDP Plot™ — Calcomp compatible plot pack- 
age that is callable from NDP Fortran. It in- 
cludes drivers for the most popular plotters end 
printers and works with CGA, Hercules, ae 
and VGA $325 


NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen- 
sioned FFTs which take advantage of the 32- 
bitaddressing of the 386 or yourhard disk. Cal!- 
able from NDP Fortran or NDP C with 1167 and 
387 SUPPOFt. 6... cee ce eee eee $250 
367FFT for 16-bit compilers ............ $250 


367BASIC™ — A 16-bit Microsoft compatible 
Basic Compiler that generates the smallest 
.EXE files and the fastestrunning numeric code 
onthe market...................0.. $249 






Mainframe Power for your PC! 


Dr. Robert Atwell, a leading defense scientst, 
calculates that NDP Fortran-386 is currently 
saving him $12,000 per month in rentals of 
VAX hardware and software while doubling 
his productivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass. reports "I ported 900,000 lines of 
Fortran source in two weeks without a single 
problemi" AspenTech’s Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest eppiication to ever 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports 

"My problems run a factor of six faster using 

NDP Fortran-386 on an mW1167 equipped 
386/20 than they do on my MicroVAX Il." 


MicroWay ° 





80386 Support 


Parallel Processing 


Monoputer™ 

The world’s most popular Transputer develop- 
ment product runs all MicroWay Transputer 
software using either a T414 or T800. The T800 
processor has built-in numerics and provides 
performance comparable to an 80386 running 
at20 MHz with an mW1167. The new 3L Parai- 
lel C and Fortran Compilers mekes this an 
especially attractive porting environment. Can 


be upgraded to 2 megabytes. 

ee with T41d, @ MB) Pianos $995 
Monoputer with T800 (0 MB) ....... $1495 
Quadputer™ 


This board for the XT, AT, or 386 can be pur- 
chased with 2,3 or 4 Transputers and 1, 4 or 8 
pie ae pa of memory per Transputer. Two or 

jadputers can be linked together to 
build networks with mainframe power which 
use up to 36 Transputers. One customer's real- 
time financial application has gone from 8 
hours on a mainframe to 16 minutes on a sys- 


tem containing five Quadputers. . . . from $3495 
Tranaputer Compftera and Appficatfona 
MicroWay and 3L offer Parallel languages for 
the Monoputer and Quadputer. 

MicroWay ParallelC................ $595 
MicroWay Occam2............... $495 
SL ParalelG ore... sss aia eianssts s/s-075 $895 
3L Parallel Fortran ................ $895 


pField — A specialty finite element analysis 
package targeted at Transputer networks. 
Ideally suited to take advantage of the 6 
Megaflop speed of the Quadputer...... $1600 





Call (508) 746-7341 for our 
free catalog! 
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troduces the first of many utilities that will ease 
the porting of your favorite in-house programs. 
These include tools like NDP-Plot, which 
provides CalComp compatible screen and 
printer graphics, and NDP Windows. 

MicroWay has mW1167 boards in stock that 
tun on the Compaq 386/20, IBM PS2/80, 
Tandy 4000, AT&T 6386, Acer "386/20, Everex 
Step 386/16(20), H.P. Vectra RS/16(20) and 
others. We now have a new board for the Com- 
paq 386/20 which combines an 1167 with VGA 
support that is register compatible with IBM — 
the “SlotSaver’. It features an extended 
800x600 high res mode that is ideal for 386 
workstations. 

Finally, we still offer the 16-bit software and 
hardware which made us famous. If you own a 
PC or AT and are looking for the best 
8087/80287 support on the market, call (508) 
746-7341 and we'll send you our full catalog. 


Numeric Coprocessors 


mW1167™ — Built at MicroWay using Weitek 
components and an 80387 socket. 





MW1167-18 20... ccc eee eee eee eee $995 
MW1167-20 .... 0... eee eee eee $1595 
mW1167/VGA-20 "SlotSaver" ...... $1995 

BOS Zp. Sencar srettteys ereielerecsiaisia $ 
BOB 722 oiecisis neice vases vaste $154 
BOB 7-8 aio ao: ssois)si6:c scious 'e orsie'seieee $239 
BO ZB ZNO Dire coreraiiatercieieierstelsteisteisisree $205 
po aee aieesreler ait Netareteretevale le ores sere $450 
Sue loner sr avviee’s Gheas We-o)g (agar eneate $675 
zerTurbo-2 (for AT compatibles) ... . $450 
SRC Cairo Rares) «6 “CALL 


(All Bh our Intel coprocessors include 87Test.} 


PC and AT Accelerators 


MicroWay builds a number of 8086 and 80286- 
based PC accelerators that are backed up by 


the best customer aupport in the induatry. 

Number Smaaher™ (8087 & 512K) . .$499 
FastCACHE-286/9 MHz............ $299 
FaatCACHE-286/12 MHz........... $399 
SuperCACHE-288/12 MHz ......... $499 
Intel fnboard™ PC(1MB).......... $950 


Intelligent Serial Controllers 


MicroWay's AT4™, AT8™, and AT18™ are the 
fastest 80186-based intalligent serial control- 
fers on the market. They come with drivers for 
UNIX, XENIX, and PC MOS. 

AT4...$705 AT&...$995 AT1IG... $1205 


32-Bit Applications 


COSMOS-M/388 — SRAC's finite element 
package for the 80386 with en 80387 or 
mW1167 provides mainframe speed and 
capacity. Turn around times rival the VAX 8650 
and are 6 to 15 times that of an AT: from $995 


PSTAT-386 — This mainframe statistics pack- 
age has been used by government and in- 
dustry for 20 years. The full version was ported. 
Requires 4 to 6 megabytes of memory: $1495 
NDP/NAG™ — Features a library of 800 en- 
gineering and scientific numerical elgorithma. 
Callable from NDP Fortran............. $895 


The World Leader in PC Numerics 


P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St, Kingston-Upon- Thames, U.K., 01-541-5466 
St. Leonards, NSW, Australia 02-439-8400 
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‘THE QUICKSORT 


EXPLAINED 


Quicksort is one of the best general-purpose sorting algorithms available. Presented here are 
both an explanation and a practical C implementation. 





here are times when programming 
| in a high-level language has its ad- 
vantages. One of those times is 
when you've got an array of data to sort. 
It’s nice to be able to leverage off the ex- 
pertise of some programmer who got paid 
to research sorting techniques, write a li- 
brary sort routine, and then tune it until 
there were no cycles left to shave. 
Standard C libraries include an excep- 
tionally powerful and general sorting rou- 
tine called qgsort . Itis an implementation 
of a particular sorting algorithm called 
Quicksort, which 1’ll discuss more fully 
below. The qsort routine has four pa- 
rameters: the base address of an array of 
data, the number of items in the array, the 
width (in bytes) of each item, and the ad- 
dress of a function that can compare two 
data items of the type contained in the ar- 
ray and retum a signed value as follows: 


<@ if ni < n2 
@ if nl = n2 
>@ if nl > n2 


Thus, qsort can be thought of as a 
sorting ‘‘engine.”’ If you’re using one of 
C’s native data types, you can usually con- 
struct an appropriate comparison function 
in a few lines of code as shown in Figure |. 
In the case of strings, the standard library 
function strcmp is perfectly suited for use 
with qsort. Even if you are not using a 
native C data type, qsort couldn’t care 
less; as long as you know enough about the 
data representation to tell whether one item 
is ‘‘smaller’’ than another, you’re in busi- 
ness. 

The TRYQSORT.C program shown in 








Figure 2 demonstrates the use of qsort . 
It prompts you to enter from | to 25 
strings, sorts them, and then displays the 
sorted list. Press the Enter key alone at the 
string # | prompt toexit from the program. 
Anempty line entered at any other prompt 
triggers the program to start sorting. 


| ALL SORTS OF SORTS. A glance into 


any algorithm textbook will soon have you 
shaking your head as the professors debate 


int compare(int *n1i, int *n2) 


if(*n1 < *n2) return -1; 


return(*nl > *n2); 





the pros and cons of sorting algorithms, 
their performance, and the types of data for 
which they are best and worst suited. 
These are very relevant issues, of course, 
since they translate into computing time, 
and that time costs money. But sorting 
techniques are the province of mathemati- 
cians and computer scientists, and these 
fellows don’t usually write in a style that’s 
very accessible to us casual programmers. 

There are many kinds of sorts described 


/* if ni < n2 return -1 */ 
/* if nl = n2 return @ */ 
/* if nl > n2 return 1 */ 


Figure 1: A routine to compare two integers used with qsort . 


/* 


TRYQSORT.C Demonstrates use of the library 
routine "“qsort" to sort strings. 
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*/ 


#include <stdio.h> 
#include <string.h> 
f#include <stdlib.h> 


fdefine ITEM LENGTH 80 
#define N_ITEMS 25 


/* mex string length */ 
/* max number of strings */ 
/* atrings stored here */ 


static char items[N_ITEMS * ITEM LENGTH); 


main(int arge, char *argv[]}) 


int i, 9; 


while(1) 
{ 





/* some scratch varisbles «/ 


/* get strings & sort them */ 


(continues) 


Figure 2: The TRYQSORT.C program uses qsor t to sort a set of strings entered by the user. 
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puts(" "\nEnter strings to be sorted.. 


i- 
wiles! < N_ITEMS) 


{ 
printf("t2d: *, i+1); 
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")e 
/* initialize string count */ 
/* enforce maximum entries */ 


/* prompt user */ 
/* read the keyboard */ 


gets(&items[ITEM_LENGTH * i]); 


/* last entry if empty line */ 


if(items[ITEM_1 LENGTH * i] == 8) break; 


it+; 


} 
if (i==0) exit(®):; 


/* bump string counter */ 


/* if no strings exit */ 
/* sort the strings */ 


qsort(items, i, ITEM | LENGTH, stremp); 


puts("\nHere are the sorted strings.. 


3 = 0; 
while (j < i) 


o")e 


/* initialize string counter */| | 


/* display sorted strings */ 


printf£("t2d: %s\n", j+1, &items[ITEM_LENGTH * j]); 


jtts 


in the computing literature: selection sort, 
insertion sort. bubble sort, Shellsort, 
Quicksort, radix sort, Heapsort, Merge- 
sort, and so on. The simpler and more-ob- 
vious methods, such as the infamous bub- 
ble sort, are the ones that self-trained 
programmers hit on ‘‘intuitively.”” These 
also tend to have the worst performance 
unless they are used on just the right data 
sets, because they involve the most com- 
parisons of the data movement. 

The really powerful sorts, which per- 
form well for all kinds of data, have been 
invented (or discovered, depending on 
your point of view—did Einstein invent or 
discover the law of relativity?) by a very 
few people who have an extraordinarily 
deep understanding of information theory. 
mathematics, and digital computers. 
These people are fascinating because their 
work is extremely abstract, yet supremely 
practical. It’s abstract because a new sort 
algorithm may come from a pure flash of 
insight and does not correspond to any- 
thing previously existing in the real world. 
But it’s practical because such an algo- 
rithm can be implemented, tested, and put 
to useful work immediately. 

Quicksort is an interesting example. It 
was invented in 1960 by C. A. R. Hoare, 
one of the pioneers and legends in comput- 
er science (and, incidentally, one of the 





most determined critics of Ada). It has | 


been analyzed in great detail and is the sub- 
ject of many book chapters, joumal arti- 
cles, and (no doubt) graduate student the- 
ses. Quicksort is an excellent general- 


/* bump string counter */ 





{Figure 2 ends) 


purpose sorting technique to add to your 
bag of tricks: it works in place, it works 
well on all kinds of data, it is easy to imple- 
ment, and it is well suited to languages 
(like C) that support recursion. And it's 
very unlikely that you would have thought 
of it on your own. 


HOW QUICKSORT WORKS The 
Quicksort algorithm looks deceptively 
simple. So simple, in fact, that you may 
find it hard to see exactly where anything 
“‘real’’ is happening, even though it is 
quite easy to translate the algorithm into 
working code. Quicksort works by divid- 
ing a data set into two parts, then calling it- 
self recursively to sort each of the two 
parts. A C representation of the overall al- 
gorithm is shown in Figure 3, which | 
adapted from the Pascal example in Robert 
Sedgewick's splendid book, Algorithms 
(2nd edition). 

The parameters *‘left’’ and *‘right’’ de- 
fine a subset of the data to be sorted. Let us 
assume that the data is in an array and that 
“left’’ and ‘‘right’’ are simply indexes to 


quicksort(int left, int right) 
int i; 
if (right > left) 
{ 


i = partition(left, right); 


quicksort(left, i-1); 
quicksort(i+1, right); 





Figure 3: The Quicksort algorithm as 
implemented in C. 





that array. The entire data set can then be 
sorted with the call 


quicksort(@,N-1) 


where N denotes the number of items in the 
array. 

To quote Dr. Sedgewick: *“The crux of 
the method is the partition procedure, 
which must rearrange the array to make the 
following conditions hold: 

**1) the element array|i] is in its final 
place in the array for some i. 

**2) all the elements in array|left] . . . 
array{i— 1] are less than or equal to ar- 
rayfi]. 

**3) all the elements in array{i+1] ... 
array|right] are greater than or equal to ar- 
ray{i]."" 

In other words, Quicksort is called (ei- 
ther by some other procedure, or by itself) 
with a couple of pointers that define the be- 





® Quicksort is an 
excellent general-purpose 
sorting technique to add to 
your bag of tricks. And it’s 
very unlikely that you 
would have thought of it 
on your own. 


ginning and end of a set of data. It picks an 
arbitrary member of that set around which 
to partition the rest of the set. (For simplic- 
ity, in this version it just picks the last or 
rightmost member of the set.) 

Quicksort then rearranges the data set 
so that all of the members that are less than 
the partitioning value lie to its left, and all 
the members that are greater than the parti- 
tioning value lie to its right. This is done by 
simple comparisons and exchanges. Final- 
ly, it calls itself twice to sort the data set to 
the left and the data set to the right of the 
partitioning item. With this divide-and- 
conquer approach, it eventually gets down 
to data sets in which there is nothing to do. 

The QWIKSORT.C demonstration 
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QHIKSORT.C Simple implementation of Quickaort 
in ¢, aorta an array of numbers. 
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/ 


$include <atdio.h> 
finclude <atdlib.h> 
#define N_ITEMS 2 

atatic int iteme[N_ITEMS]; 
void quicksort(int, int)? 


main(int erge, char *ergv[]) 
{ 

int i, j 

cher butter, 901; 


while(1l) 
{ 


ii 
fe 


fe 


for 
get 


pate’: \nEnter numbera to be sorted. 
3 i* 
while (i < N_ITEMS) i 
( i 
i 


i 
if(buffer[(#] =< # ) break; 
/ 


printf("e2d: *, i+¢1)3 


geta(buffer); 


items[i] = atoi(buffer); 
itt; i. 


Li fisces e@xitc@ys 
quicksort(#, i-1l); 


fe 
fe 


j= 6; 
while (j < 4) 


aize of errey */ 


numbera to be sorted */ 
function prototype */ 


laat entry if empty line */ 


‘* convert ASCII number to 
binary and aave it */ 


bump array pointer */ 
if no numbera exit */ 


aort the numbers */ 
puta(*\nvere ere the aorted numbera...° 
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of the array. 
LA 


int i, j, t: 





if(right > left) 


aome acratch variables */ { 
aome acratch apace 


keyboard input */ 
numbers & sort them */ 
do { 


initielice array index */ 
enforce maximum entriea */ 


do i++; 





= left-l; j = right; 


Quickaorta en array of integers, recursing to sort subaeta 
Called with the index to the left and raght 
membera of the array to be aorted. 


void quickaort(int left, int right) 


/* aome acratch veriablea */ 


in 
i 
ie 
i 


a 
a 


akip unnecessary calls */ 


initialize acan pointera */ 
partition erray on value *, 
of the rightmoat item */ 


acan right for item >= */ 
than partitioning valuo */ 


while(items[i] < items[right)); 


prompt user */ 
read the keyboard */ 


do j--3 


items[ 


printf£("82d: td\n", j+i, itema{j]); 


I++s 


/* bump array pointer */ 


itema(j}) = itema[i}; 
items[i] = items[(right); 
; items(right] = t; 

; ickaort 1); 

fe initialize array pointer */ qubenscrt (leftretn ty 


/* display sorted numbera */ quicksort(itl, right) 


/* acan left for item <= = */ 
/7* than partitioning value */ 


while(itema[j] > itema(right) 6& j > 
t © items[ij}; thd 

itemati] 2 itema[j]; 
pe tr 

} while(j > i)3 


interchange ae Neate / 


do until pointera croas +/ 


undo the leat awap end */ 
put the partitioning */ 
element into position */ 
aort itema to left of */ 
partitioning element */ 
aort itema to right of */ 
Partitioning element */ 





Figure 4: The demonstrution progrum QWIKSORT.C, the source code for a simple iinplementation of Quicksort in C. 


program listed in Figure 4 contains a sim- 
ple implementation of Quicksort in C. 
Similar to the Figure 2 program, QWIK- 
SORT prompts the user for some numbers, 
sorts them, and displays the results of the 
sort. You can insert printf statements at 
appropriate places in the Quicksort routine 
to display the contents of the items array 
and get a feeling for what is going on dur- 
ing the sort. An example of a session with 
such an “‘instrumented’* program is found 
in Figure 5. 


OPTIMIZATIONS How could this 
Quicksort implementation be improved? 
The fundamental algorithm is very effi- 
cient us it stands because the inner loops 
are simple increments and comparisons. 
It’s hard to see how you could shorten up 
these loops, and even the stupidest compil- 
er can successfully generate good code for 
them. 

One obvious target for optimization is 
the strategy used for selecting a partition- 
ing value. In our example, we simply used 
the rightmost element; this is a reasonable 
strategy when the data i is very disordered, 
since “‘on the average’’ it comes up with a 


Pc 


partitioning value that is **in the middle. ** 
When the data starts out nearly sorted, 
though, using the rightmost clement is a 
very bad strategy. This is because each 
time the data is partitioned most of it will 
end up in one subset. 

Other possible optimizations include 
use of a ‘*goto"’ when the pointers cross to 
| eliminate the final unnecessary exchange 
(which has to be restored), and eliminating 
recursion from the algorithm. If you are in- 


numbera to be aorted... 


<Enter> 
<Enter> 
<tnter> 
<Enter> 
<Enter> 
<Enter> 
‘Enter> 


right: 
rights 
right: 
rights 
right; 


errey: 
arrey? 
errey: 
errey: 
arrays 


Sorted errey: 12345 6 


Total quicksort cella: 5 
Deepeat recuraion: 3 





Figure 5: A sumple session using 
| QWIKSORT.C with added printf 
1 statements that display extra information. 








terested, you can read much more about 
these topics in Chapter 9 of Sedgewick’s 
book and try the optimizations out for 
yourself. 


BIBLIOGRAPHY FOR SORTING 
Here are some well-respected texts on sort- 
ing algorithms. Sedgewick’s book is espe- 
cially recommended. 

@ Algorithms, 2nd edition, by Robert 
Sedgewick. Addison-Wesley Publishing 
Co., Reading. Mass., 1988. ISBN 0-201- 
06673-4. 

B® Algorithns + Data Structures = Pro- 
grams, by Niklaus Wirth. Prentice-Hall 
Ine., Englewood Cliffs, N.J.. 1976. ISBN 
0-13-022418-9. 

@ Sorting and Searching (Volune 3, The 
Art of Computer Programming), by Don- 
ald Knuth. Addison-Wesley Publishing 
Co., Reading, Mass., 1973. 


THE IN-BOX Please send your com- 
ments and suggestions to me at any of the 
following e-mail addresses: 

PC MagNet: 72241] 52 

MCI Mail: Imi 

BIX: rdunean ae 
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It’s small, dependable and packed full of features. Like 
very affordable. Butthistime, | 384K of memory, 3.5” micro- 
it’s called Sparky the incre- _drive, super-twisted crystal 







dible laptop computer LCD screen, IBM* 

from Datavue* compatibility, and 
This 9 Ib. a built-in handle. 

machineruns Other models 

at 9.54 MHz are also available 

and is 


with 640K memory, dual disk 
drives, long-life battery and 
back-lit screen. 

History does repeat itself. 
Spark proves it. For more 
information contact us at 
One Meca Way, Norcross, 
GA 30093 (404) 564-5555. 
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Changing range dimensions easily; handling divide by zero errors in SuperCalc; pausing a 
| macro to do other work; eliminating extra form feeds for worksheets with hidden columns. 





Avoiding extra page feeds when 
printing /-2-3 worksheets with 
hidden columns 


1 found a bothersome bug while working 
with a worksheet that simply contained 
one column for each month of 1988. As it 
was early in the year, all but the first few 
columns of the worksheet were blank, ex- 
cept for the column headings. To avoid 
having to alter the print settings each 
month, | set the print range to encompass 
all of the columns in the model and used 
the / Worksheet Column Hide command to 
hide al! but the first few, data-filled col- 
umns. 

After setting the print range and hiding 
the ‘‘unused” columns, I found that al- 
though /-2-3 printed the range and hid the 
entries in the hidden columns specified, it 
then beeped and scrolled through an extra 
blank page. When | printed longer work- 
sheets, the program scrolled through addi- 
tional blank pages. 

Checking this out, I found that hiding 
the rightmost column of the print range 
was the culprit. If I reduced the print range 
to exclude the hidden columns, or if ] ‘*un- 
hid’’ the rightmost column of the print 
range, /-2-3 printed the worksheet without 
beeping or spitting out blank pages. 
—Mark Justice Hinton; Albuquerque, 
New Mexico 





Lotus 1-2-3 has problems when you hide 
the rightmost column of a print range. 
Since you can’t point to a hidden column 
when you define a print range, however, 


you won't encounter this bug unless you | to pause a macro while the user read the 


hide a column after specifying the print 
range. Fortunately, most people usually 
perform these steps in the opposite or- 
der—they hide columns, then they set the 
print range. If you do encounter the prob- 
lem, you can solve it either as Mr. Hinton 
Suggested, or by expanding the print range 
to cover a blank column to the right of the 
hidden column. 





The {Get} command provides a 
better way to create a pause in 
macro execution 


In the January 26, 1988, Spreadsheet Clin- 
ic, Ralph D. Sappe correctly pointed out 
that using {?} to pause a macro gives the 
user freedom to do things other than what 
the programmer intended during the 
pause. To avoid improperly entered key- 
strokes, Mr. Sappe suggested following 
the {7} command with an {Esc} command. 
Although this does help in many situa- 
tions, it does not always work. 

The {Get} command provides a more 
foolproof method of creating a pause in a 
macro. When /-2-3 executes a {Get} com- 
mand, it halts the execution of the macro 
until the user presses any key. At that 
point, /-2-3 enters the macro representa- 
tion of that key into the cell specified by 
the argument of the {Get} command, then 
resumes the execution of the macro. 

For example, Mr. Sappe suggested us- 
ing the statement 


{Goto} MESSAGE” {?} /xgRESUME~ 





message in the cell named MESSAGE. I 
would instead assign the name KEY to a 
cell in the worksheet and use 


{Goto} MESSAGE”{Get KEY)/xgRESUME- 


When /-2-3 executes this statement, it 
moves the cell pointer to the cell named 
MESSAGE and pauses until the user 
presses any key. When he does, /-2-3 
stores the macro representation of that key 
in the cell named KEY, then branches the 
macro execution to the cell named RE- 
SUME.—Roberit F. Brooker, Ph.D.; 
Erie, Pennsylvania 


The {Get} command provides a safer way 
to pause a macro than {?}. However, the 
{Get} command is only available in /-2-3, 
Release 2 or later. Thus, users of Release 
1A are stuck with the less desirable 
{2} {Esc} approach. 





Building an @DATE function on 
the Edit line makes it easy to convert 
six-digit labels to serial date values 


In the January 26, 1988, Spreadsheet Clin- 
ic, Robert Dimond used a mathematical 
formula to convert six-digit labels in the 


| form yymmdd into serial date values. You 


suggested that users of /-2-3, Release 2, 
use a formula that employs the @ DATE, 
@VALUE, @LEFT, @MID, and 
@RIGHT functions. 

Although these methods work, | prefer 
an alternative technique that builds an 
@ DATE function around the entry on the 
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B ¢ 
{Edit} {Home} {Del} 
@DATE( {Right} {Right}, {Right} {Right}, (End}) 


{Calc}~ 
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Figure 1: This 1-2-3 macro converts date labels into serial date values. 


Edit line. This method replaces cach label 
with a serial date value, instead of entering 
the value into a separate cell. 

The first statement in the macro shown 
in Figure 1 brings the date label to the Edit 
line, moves the cursor to the left edge of 
that line, and deletes its label prefix. The 
next one types the characters @ DATE (to 
the left of the six digits on the Edit line), 
presses the {Right} key twice (moving the 
cursor to the right of the year component of 
the date), and types a comma. It next 
moves the cursor to the right of the month 
component and types another comma. 
Then it moves the cursor to the end of the 
entry—to the right of the day compo- 
nent—and types a closing parenthesis. 

At this point the Edit line contains an 
(a DATE formula that will retum the serial 
date value of the label date in the current 
cell. If the current cell contained the label 
°581124, for example, the formula 
(a DATE(58, 11,24) would appear on the 
Edit line. The final statement in the macro 


| presses the Calc key, which replaces the 





formula with its current result. In the ex- 


| ample, the formula @ DATE(58,11,24) 


gets replaced by the characters 21513. The 
final tilde (~) presses the Enter key, which 
locks the value into the current cell, replac- 
ing the label that was in that cell original- 
ly.—Ronald Seaman; Raston, Louisiana 


This technique is a good alternative to 
those presented in that January 26, 1988, 
Spreadsheet Clinic. If you need to convert 
acolumn of entries, you may want to add a 
{Down} command or a {Down}Branch \d} 
combination to the end of the macro. 





Using the period key to change the 
cell coordinates in J-2-3 worksheets 


Whenever you highlight a range within a 
1-2-3 worksheet, its coordinates are dis- 
played in XX..YY form at the top of the 
screen. The cell whose address appears 








first in this reference is the anchor cell; the 
cell whose address appears last is the free 
cell, /-2-3 always marks the free cell with 
an underline cursor. 

If you press the period key while a 
range is highlighted on the screen, 
1-2-3 will change the positions of the an- 
chor and free cells. Each time you press 
this key, /-2-3 moves the anchor and free 
cells one comer at a time, and usually in a 
clockwise direction. For example, if you 
press the period key while cells B2..D4 are 
highlighted and the cursor is in cell D4 (in- 
dicating that cell B2 is the anchor cell and 
cell D4 is the free cell), /-2-3 moves the 
cursor to cell B4, making it the free cell 


| and making cel] D2 the anchor cell. 


Moving the cursor around a range al- 
lows you to expand or contract the range 
from any of its four sides. When you press 
the Right, Left, Up, or Down Arrow keys 
while a range is highlighted, /-2-3 ex- 
pands or contracts the range from a side 
opposite to the comer containing the an- 
chor cell. That is, it expands or contracts 
the range from a side adjacent to the comer 
that contains the free cell. 

Suppose, for example, that you have 
assigned the name TEST to cells B2..D4 
and now want that name to apply to cells 
AlI..D3. To change the coordinates of this 


B ec 
{GetLabel ‘Enter 
/rnc {RANGENAME}~ 


1 
2 
3 
4 
5 
6 
7 
8 
9 


RANGENAME 


TOPLEFT 
TOPRIGHT 
BOTTOMRIGHT 
BOTTOMLEFT 








a range name: 





range, you would begin by issuing the 
/ Range Name Create command, selecting 
the name TEST, and pressing Enter. Then 
1-2-3 would expand the highlight to cover 
cells B2..D4.and position the cursor in cell 
D4. At this point, you would press the Up 
key to contract the range so that it covered 
only cells B2..D3. Next, you would press 
the period key twice, moving the cursor to 
cell B2. Then, you would press the Left 
and Up Arrow keys once each to expand 
the range to cover cells Al..D3. Finally, 
you would hit Enter to lock in the new co- 
ordinates of the range.—Elizabeth A. Sim- 
cox; Columbas, Ohio 


This is one of the most useful /-2-3 tips 
you'll ever get. Although this use of the 
period key is documented, many /-2-3 us- 
ers are not aware of it. Even fewer know 
that you can use @ CELLPOINTER func- 
tions to extract information from the cells 
in the comers of a highlighted range. If 
1-2-3 evaluates an @CELLPOINTER 
function while a range is highlighted, it 
will draw information from the free cell of 
the range. 

The macro shown in Figure 2 uses this 
technique to determine the addresses of the 
cells at each of the four comers of a range. 
The first statement in the macro solicits the 
name of the range whose comers you want 
to locate. When you type in a name and 
press Enter, /-2-3 locks that name into the 
cell named RANGENAME (B12). The 
next statement, */mc{RANGENAME}-, 
issues the / Range Name Create command, 
types the name you entered, and then 
presses Enter. This causes /-2-3 to high- 


D E F 
= , RANGENAME } 


{Let BOTTOMRIGHT, @CELLPOINTER ("address") } 
{Let BOTTOMLEFT, @CELLPOINTER( address") } 
{Let TOPLEFT, @CELLPOINTER(" address") } 


(Let TOPRIGHT, @CELLPOINTER (“address”) } 


Figure 2: This macro deterntines the addresses of the cells at the corners of a range. 
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Gives you a new dimension in 3-D modeling.... Time. 











A weer sie Sie 


DynaPerspective™ gives you the time you 
need for doing a job right because it’s easy 


tolearn,easy to use. And economicalat $975. 


Beginners appreciate its simple, 

almost intuitive commands and pull-down 
menus. Design professionals like its wide 
range of time-saving features. Powerful 
hidden surface algorithms take you 
beyond line drawings. Rapid solid model 
redraw is combined with flexible selection 


of light angle and shading to give you the 
versatility of a mainframe for quick 
changes of lighting and perspective. No 
more going out to lunch while the 
computer generates the next frame. And 
there’s more good news... creating a 
professional walk-through presentation is 
no longer a time-consuming headache. 
Simply select a few views, specify the 
number of frames in-between and 
DynaPerspective™ automatically 
generates the intervening frames to 
provide a smooth transition. You can also 
share your new-found capabilities — 
DynaPerspective™ communicates with 
other DXF compatible PC CADsystems, 
No wonder it’s been called the most 
powerful 3-dimensional solid modeling 
design and presentation software for a 
personal computer. 
DynaPerspective™—for the IBM® PC/ 
XT/AT, PS/2 and compatibles; soon to 
be available for the Apple® Macintosh™ 11. 
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MVS ers.” 
AT&T, White Plains, NY 
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Pleasantville, NY 
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outstanding utility we have.” 
USAF, Pentagon, 
Washington, D.C. 
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on the PC.” 
Dun & Bradstreet, 
Basking Ridge, NJ 
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programming staff to move 
from our IBM mainframe to 
PC’s very easily, saving us time 
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Certified Grocers of California, 
Los Angeles 


Want more proof? Call or write 
for a free demonstration diskette. 


SPF/PC, so much like the 
mainframe you'll forget you’re 
editing on a PC. 


1900 Mountain Bivd., Oakland, CA 94611 
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light the range to which the name | 


RANGENAME is assigned and to posi- 
tion the cursor on its lower-right cell. 

At this point, /-2-3 executes the series 
of {Let} statements in cells B3..B9. Since 
the cursor is on the lower-right cell of the 
range when /-2-3 evaluates the first {Let} 
statement, the program enters the address 
of that cell into the cell named BOTTOM- 
RIGHT (B16), Next, /-2-3 presses the pe- 
riod key, moving the cursor to the lower- 
left cell of the range. At that point, /-2-3 


_ executes the second {Let} statement, 


which enters the address of that cell into 
the cell named BOTTOMLEFT (B17). 
The program then presses the period key 
again, moving the cursor to the upper-left 
cell of the range. It then evaluates the {Let} 
statement in cell B7, which enters the ad- 
dress of that cell into the cell named 
TOPLEFT (B14). In a similar way, the 
statements in cells B8 and B9 move the 
cursor to the upper-left cell of the range 
and enter the address of that cell into the 
cell named TOPRIGHT (B15). 

Finally, /-2-3 executes the statement in 
cell B10, which completes the / Range 
Name Create command, locking in the 
original coordinates of that range. To illus- 
trate: if you typed in the range name TEMP 
in response to the {GetLabel} statement in 
cell B1, and the name TEMP was assigned 
to cells H5..J10, /-2-3 would enter the 
label °$J$10 into BOTTOMRIGHT, the 
label ’$H$10 into BOTTOMLEFT, the 
label °$H$5 into TOPLEFT, and the label 
*$J$5 into TOPRIGHT. 





A SuperCalc bug lets you return a 0 
value instead of ERR when you 
encounter an illegal division by 0 


In the Spreadsheet Clinic of September 15, 
1987, you published a technique that in- 
volved using an @IF function and an 
@ISERR function to make /-2-3 retum 
the value 0 instead of the value ERR when 
it divides a value by 0. For example, if cell 
Al contained the value 50 and cell B] con- 
tained the value 0, the formula + A1/B1 
would return the value ERR. The function 


@IF(@ISERR(A1/B1),8,A1/B1) 


would return the value 0, however. 
SuperCalc4 provides an altemative 








way to achieve this result. Instead of divid- 
ing one value by another, you can multiply 
the two values after raising the second one 
to the —1 power. Thus, to divide the value 
in cell Al by the value in cell B1, you 
would use the formula +A1*B1*—-1. 
When SuperCalc evaluates this formula, it 
begins by raising the value in cell B1 to the 
—1 power. This should be equivalent to di- 
viding | by that value: if cell BI contained 
the value 2, this portion of the formula 
would return the value 1/2. 

For some reason, SuperCalc breaks the 
rule when the referenced cell contains the 
value 0. When SuperCaic evaluates the 
expression 0° —1 it returns the value 
O—not the value ERROR. Consequently, 
SuperCaic retums the value 0 when you 
use this method to divide a value by 0. 

Ineither case, SuperCaic multiplies the 
result by the value in cell Al. If cell B1 
contains a value other than 0, the formula 
+Al1*B1*—1 will return the same result 
as the formula +A1/B1. If cell BI con- 
tains the value 0, however, the formula 
+Al1/B]1 willreturm the value ERROR, but 
the formula + Al*B1°—1 will return the 
value 0.—Dionisio Othon; Hermosillo, 
Sonora, Mexico 


This is one of those rare instances in 
which a bug has beneficial results. Unless 
you use negative powers for some reason 
other than as explained above, your work- 
sheets won’t be adversely affected by the 
incorrect way SuperCalc evaluates formu- 
las that raise 0 to a negative power. 

Unlike SuperCalc, 1-2-3 evaluates the 
formula +CELL —1 correctly in all 
cases. If CELL contains the value 0, /-2-3 
will return the value ERR—the same result 
it would retum for the formula 1/CELL. 
Consequently, this altemative technique 
will not work in /-2-3. 





Contribute to the Clinic 


Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic. We'll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk, together with a print- 
out. Mail your contributions to Spread- 
sheet Clinic, PC Magazine, One Park Av- 
enue, New York, NY 10016. PU 
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The Brain Breakthrough 


Announcing; the software package that expands your thinking capacity 


In as little as one hour, you can expand your memory—begin to think more 
clearly —retrieve information superfast —and make intelligent decisions 
more rapidly than ever before. 


That’s the promise that we are making—when you accept this challenge: 
Try the Tornado software package for just 45 days. After then, if you don’t 
say “this is the most important software ever created for your computer...” 
you'll get a full cash refund. And the price? Just $99.95. 





By James Lewis 
Are you ready to discover one of the most excit- 
ing software developments in years? 
It’s called Tornado—but the name hardly explains 
what it can do for you. 
Tomado is like having a ‘photographic memory’ 
that gives you perfect recall of up to 25,000 items 
of information. And the result is not access to 
mere facts; you actually boost your thinking power 
because you have more “conscious” information. 
Tornado lets you organize information in new 
ways —so you can be even more creative, inventive, 
and productive. 
‘Tomado helps you “memorize” up to 25,000 bits 
of random facts: letters... orders... notes... 
plans... anything you wish. 
Tomado is even better than a personal secretary. 
You can ask for information and get the answer-— 
faster than a secretary could walk into your office! 
And you can file information without even decid- 
ing on a name for the file folder—because there 
are none! 
‘Tornado is amazingly easy to learn. You can get 
started in just 15 minutes. 


ONLY 599-95! 
45-DAY MONEY-BACK GUARANTEE * 





Tomado-—the RANDOM information 
Processor. A software breakthrough that can 
change the way you work and think. 


A Totally New Concept 
How does Tomado work? Not by megabytes of 
software code... not by complex programming 
languages . . . but by anew principle that is so close 
to the way you work and think—and so remark- 
ably efficient —that its effect can be astounding. 
Tornado mimics three important principles of 
your brain: 
1) In Tornado, you recall information by the 
contents of the information you are booking 
for—instead of a file name or key field. (The 
high-tech term is “content addressable mem- 
ory,” but don’t worry, it’s super easy to use.) 
2) Just as your brain keeps perspective on 
what’s important, so does Tornado—through a 
simple effective system called a push-down stack. 
3) Your brain relates and associates informa- 
tion. And so does Tornado through a unique 
superfast search-and-display method. 
The result: you can finally use your computer in a 
way that is truly integrated with your work and 
your life. 


Hailed by Experts 

Tornado has been reviewed by numerous publica- 
tions, Patrick Marshal! of PC World gave Tornado 
their highest rating: “Excellent, Excellent, Excel- 
lent, Excellent.” PC Magazine gave it their pres- 
tigious Editor's Choice Award. And BYTE 
columnist Jerry Pournelle called it “one of the 
niftiest. . . programs | have everseen.’* It’s rare that 
a software package gets such universal acclaim. 
Torado is one of the most versatile—and most 
personal software packages ever created. Some 
people use it for brainstorming. Other people use it 
for random notes... decision-making. . . free- 
form reference information . . . unstructured data- 
bases...and much more. “The applications are 
endless,” writes Richard Rothchild. “It is the best 
written, best documented, most thought out 
program I own.” 


Powerful Features 

Tornado lets you: process information in up to 
25,000 windows. ..cut, paste, and rearrange infor- 
mation. ..exchange data with other programs... 
record times and dates...make business forms... 
do compound searches...plan projects...build 
reference tables. . handle up to 2,500,000 charac- 
ters of information across 50 stacks of windows... 
and much more. 

‘Tornado runs on the IBM-PC, XT, AT, PS/2, and 
compatibles in as little as 60K. Tornado runs on 
floppy and hard disk systems and can run memory 
resident or as a standard program. 


Truly Easy to Use 
Best of all, Tornado is simple to learn. InfoWorld 
reports that you can get started in just 15 minutes. 
You can be an expert in as little as one hour. 


Try it for 45 days. No risk. 
We are so certain that Tornado will become your 
favorite program that it is offered with this no-risk 
guarantee: 
‘Try Tornado for 45 days. Use It. Enjoy 
it. See how it expands the enjoyment 
and utility of your computer —far beyond 
your expectations. 
After 45 days, if you do not agree that 
this is the greatest software In your 
library, simply return it for a full cash 
refund, no questions asked. 
Could any offer be more fair? 
Hurry. This no-risk offer may be 
discontinued. 
We urge you to act at once. This special no-risk 
offer may be cancelled without notice. 


‘To take advantage of this no-risk 45 day FREE 
TRIAL, send coupon below—the original or a 
photocopy —at once. You'll be glad you did. 


To order call: 


(800) 342-5930 


Technical questions & NJ: (201) 342-6518 
Fax: (201) 342-0370 


LOGICS 
Dept T88, 100 2nd St., POB 70 
Hackensack, N.J. 07602 
0 YES. ..1 accept your offer. Send my 
copy of Tornado under the terms of your 
no-risk 45 day guarantee. (Tornado is not 


copy protected.) 


sees FORONED  csssnsonisarsnsrnisnascesene $99.95 
0 5!" disk 0 312" disk 

(Please add $3.50 to help cover postage 

and handling. $10 outside USA & Canada. 


NJ residents add 6% tax. No purchase 
orders.) 


Name 

Address 

City 

State ______ Zip 
Phone 

Payment; VISA MC CHECK 
Credit Card Expiration 

Card # 


Foreven faster service, credit card holders 
may call this number: 800-342-5930. 
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Datacopy 


Now you'can put 


photographs in all your 


The best imaging in a 
desktop scanner comes from 
Datacopy. Now you can 
merge finely detailed photo- 
graphs and other artwork 
directly into your desktop 
publications. 


HIGH RESOLUTION 


Datacopy’s complete range of 
scanners delivers the ultimate 
in high-resolution imaging. 
With advanced 
grayscaling 

+ .| capabilities and 
»)| 3000r400 
dot-per-inch 
quality graphics, 
Datacopy Scan- 
ners clearly out- 
perform all other 
products in their 
price class. 





Grayscal 









Datacopy Scanners are sup- 
ported by equally powerful 
software. PClmage” allows 

you to capture grayscale, then 
manipulate 
a scanned 
image to fit 
your own 
format. And 
merge that image with your 
current desktop publishing 
package. 

What's more, Datacopy OCR 
Plus“and OCR 4mat"software 
can handle text and numerical 
data too. So you 
can scan the 
most popular 
types of hard 
copy informa- 
tion. And format 
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them for your current word 
processing, spreadsheet or 


desktop publishing programs. 
Quickly and easily. 


QUICK INFORMATION 
Call us today. We'll furnish 


you with information on our 
complete line of scanners 
and software. And where to 
find the nearest Datacopy 
reseller. (800) 821-2898 
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. " EDITED BY SALVATORE P. RICCIARDI 


USER-TO-USER 


Using the DOS redirection facility to your advantage; a neat technique for incorporating local 
subroutines in your batch files; a better way to change directories. 





Incorporate local subroutines in 
your batch files by using the DOS 
environment 


T have found an easier way to use subrou- 
tines in a batch file by using the environ- 
ment space of DOS. In the example batch 
file shown in Figure 1, I make use of the 
section labeled SUBROUT three times, by 
setting the DOS environment variable P! 
and using the GOTO command. This tech- 
nique has proven very useful, as it saves 
me from having to invoke COM- 
MAND.COM to mun a subroutine. —Colin 
R. Sledge; Dallas, Texas. 


This is a great way to take advantage of re- 
placeable parameters and makes good use 
of the DOS environment. 

The environment consists of a series of 
character strings in the form VARIABLE 
=VALUE. In most cases the environment 
will consist of at least three of these 
strings, COMSPEC, PATH, and 
PROMPT. Additional strings can be en- 
tered into the DOS environment using the 
SET command. The SET command can 
also be used to display the current environ- 
ment by just entering SET with no parame- 
ters. 
DOS environment variables are acces- 
sible within a batch file by surrounding the 
variable name with percent signs. So, for 
example, on my machine ECHO 
%COMSPECZ from within a batch file dis- 
plays C\COMMAND.COM. 

As shown in the example in Figure I, 
subroutines can be written that return con- 





cLS 





ECHO In the mainline batch routine... 


SET P1=MD1 
GOTO SUBROUT 


2 

sMD1i 

ECHO In section MD1... 
SET P1=MD2 

GOTO SUBROUT 

: 

:MD2 

ECHO In section MD2... 
SET P1=MD3 

GOTO SUBROUT 

$ 

:MD3 

ECHO In section MD3... 
GOTO FINISH 

t 

sSUBROUT 

ECHO 

ECHO In the subroutine... 
ECHO 

GOTO %P13% 

: 

sFINISH 


ECHO This batch file has finished 


SET Pi= 





Figure 1: Using environment variables for subroutine calling in batch files. 


trol to the label specified in an environ- 
ment variable. 

Using this technique, batch file subrou- 
tines can be called without having to in- 
voke a secondary command processor. 
Additionally, since the subroutines no 
longer have to be stored in separate files, 
each taking up at least one cluster of disk 
storage, this technique helps save disk 
space.—Salvatore P. Ricciardi 





Speed up repetitive tasks using the 
DOS redirection facility 


I recently had to process 36 files for con- 
version to another format. I came up with a 
way of using the DOS redirection capabili- 
ty to make the task easier. 

First, I performed a DIR on the files, re- 
directing the output to a text file (for exam- 
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ple, DIR ??.DBF > DIR.TXT ). Then I 
edited the file into the series of commands 
that I would have otherwise had to enter. 
Then I entered 


COMMAND < DIR.TXT 


The conversion utility dutifully 
changed each file to the desired format, 
bringing me back to the DOS prompt when 
all 36 had been processed.—Joseph E. 
Burnside lll; Alexandria, Virginia 


Uniess the very last line of such a file is 
EXIT followed by a carriage return, you'll 
be stuck in a secondary command proces- 
sor that won’t take keyboard input. If you 
experiment with this technique, don’t for- 
get the EXIT! 

It és an interesting subject for experi- 
mentation. Any programs called in your 
command script that get input from stan- 
dard input (i.e., are redirectable) will also 
expect input from the file. This makes it 
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REN FILENAME.EXE FILENAME.DBG 
DEBUG FILENAME .DBG 
{insert debug commands here} 


Q 
REN FILENAME.DBG FILENAME .EXE 
ExItT 





Figure 2: Example script for COMMAND to 


| patch an .EXE file. 


possible to, for instance, write a command 
script that will apply a DEBUG patch to an 
.EXE file (see Figure 2). And DOS 
doesn’t have to open and close the file for 
each line the way it does for a batch 
file Neil J. Rubenking 





Productivity Tip 
To put a nonprinting comment line in a 


batch file, put a colon in front of it. It will 
be treated as a label.—Neil J. Rubenking 
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Change directories faster without 
searching for the Backslash key 


The Backslash key is in a different place on 
every computer I use. This makes chang- | 
ing directories a maddening exercise in | 
hunt-and-peck. I now use TO.BAT in- 
stead of the DOS CD command. It accepts 
directory names separated by spaces rather 
than backslashes. Type the following two 
lines into the file named TO. BAT: 


@ECHO OFF 
FOR @tX IN (\ 81 82 83 %4) DO CD 88x 


To change to the directory \TOOLS, type 
TO TOOLS. To change to \PETER\LTRS, 
type TO PETER LTRS. To change to the 
root directory, simply type TO. 

TO.BAT uses the FOR command to 
feed directory names to the CD command. 
This makes it fast, even on a 4.77-MHz 
XT. Without FOR, TO.BAT would need 
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CALL FOR CATALOG 
PAK R EK RYE) 


PO. BOX 742571 
HOUSTON, TX 77274 


Rose Electronics is a recognized Houston based 
manufacturer of computer peripherals and data 
communication products. Our customers include the 
Fortune 500, the fed 


eral government, and schools and 
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Sute 26 


products are printer sharing, computer networking, 
Besktop pup ishing and = micro to mainframe 
communication. 


Dealer inquiries are welcome. 
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THE FIVE MOST IMPORTANT 
SPREADSHEET TOOLS 


FOR THE PRICE OF ONE... 





? A MASTER CRAFTSMAN’S TOOLBOX 
When you're working on a project, you want all your tools 

in one place. You wouldn’t store a wood plane in one toolbox 
and a T-square or saw in other toolboxes. It's the same with 
software. Why have many different software ht alg different 
menus to learn, or incompatability problems? Here's our 
solution to this problem... 


SPREADSHEET COMPARE 
Compare one worksheet with another, cell by cell and globally. 


Compare will report differences, formatting, formulas...the works! 


SIDEWRITER 

Print extra wide spreadsheets down the page instead of across, 

highlight and select ranges, add headers, footers, row and 
umn borders. 


COMPACT 

Compress and decomnpteee spreadsheet files up to 90% while 
you work, with or without Lotus. Can be used with Stdewriter 
So floppy disc users can sideprint huge spreadsheet files. 


CELL MEMO 

Attach memos to any cell in your spreadsheet, 

or to any filenames and directory names of any spreadsheet. 
Write memos of how you arrived at formulas. 


FIx-IT 
Rescues damaged spreadsheet files...even from physically 
damaged floppy discs. Gives a global cell by cell report, too. 


LO Jw Chom KOTO) | 


CLEANSLATE 

Allows you to bring a worksheet back to a “clean state” with 
all the formulas and formatting still in place, but with all the 
entered and calculated data erased. 


©Consumers Software, 1988 Lotus and Symphony are trademarks of Lotus Development Corp. 





PLUSA 
FREE 
BONUS 
TOOL! 











SIX TOOLS 


$99.95 


60 Day Money Back 
GUARANTEE 
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TOOLBOX. 


THE SPREADSHEET TOOLBOX...UTILITIES TO 
BUILD, REPAIR, MAINTAIN AND EFFICIENTLY 
STORE SPREADSHEETS. 
For Lotus and Symphony Users 


Call Now to Order. 
800-645-5501 


tn Calefornit 


800-556-6699 


Available at computer stores. 
Dealer & distributor orders welcome. 


4. 


408-426-7311 


Consumers Software...with value built in. 


System Requirements: IBM or compatible, with hard disk & one Aoppy disk drive, or with two floppy disk drives, Minimum of 256K Ram = DOS2.0or higher Lotus 123, or Symphony 
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) “Lifetime Memory Products also get your money's worth in terms of 


™ looks like one of the better mail- warranty, technical support, and good Premium Performance 
J order sources for fixed disks. You treatment from the sales staff.” For Your AT or Compatible 
not only get good hardware, you - Walt Rowinsky, PC Magazine Dec. 8 1987 —— 








© 75Mbit per/sec RLL dual hard 
drivel! controller 





¢ 1:1 interleave controller $895 





FOR YOUR ’ OR COMPATIBLE 


The new MiniScribe® 3650: 40 megabytes of fast- 


Introducing the Seagate ST25141: 40 megabytes 
access (61ms) storage space at a fraction of the cost 


and 28ms access time at an incredible price. 


Features half-height, 5.25-inch size. of two 20MB drives. 
The Kit Includes: The Kit Includes: 
© Seagate Model ST251-1 hard drive © MiniScribe Model 3650 hard drive 
® Installation manual ® Installation manual 
© Cable ¢ Hard drive controller and cables , 
© Lifetime Backup Utilities and manual ® Lifetime Backup Utilities and manual pejuced 
40MB MiniSeribe, 61ms ........0..0+08 CDC 150MB Full Height: 





© 18ms access time ESDI-certified 
' — hard drive 
4 ¢ 10Mbit per/sec ESDI dual hard 
drivel controller 
© 1:1 interleave controller $1599 





: Our AT drives’‘come with data 





A PC KITS: Our kits come complete with a hard 
cable, a he slides and manual for quick drive, controller card, mounting hardware, cables, 
installati and illustrated manual. Maxtor 338MB Full Height 
-$249 20MB MiniScribe, 65s .....seeeceeees $279 | © 16ms access time ESDI-certified 





20MB Seagate, 65ms eee cscseses ose 0§279 hard drive 

30MB Seagate, 65mS......0eeccescecees $299  10Mbit per/sec ESDI dual hard 

40MB MiniScribe, 61ms ............00. $369 drive/floppy controller 

60MB MiniScribe, 6ims, RLL........... $409 © 1:1 interleave controller $2575 
. z 


ove Lr. 
av Monev-Back Cuarantee 


Test On NO CHARGE FORUPS National Sales 
4 GROUND SHIPPING 
ag Free UPS ground shipping 800-622-8001 
FREE WITH EVERY within the continental USA. [in Texas: 1-800-288-4445 
HARD DRIVE Teas residents add 8% sales tax. : 
Lifetime Backup Utilities — Sixty-day, money-back guaran- Monday - Friday: 8am - 9pm CST 


Saturday: 9am - Spm CST 





Backs up, compares, and tee does not include freight. Lifetime Memory Products 
restores files. Easy to use, Prices are subject to change Customer Service: 1-512-335-7598 12611 Research Blvd. #400 
reliable, and fast! without notice. Monday - Friday: 8am - 7pm CST Austin, Texas 78759 
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many IF statements and would be consid- 
erably slower. 

The FOR statement that changes direc- 
tories contains enough parameters to han- 
dle four levels of subdirectories. If you 
need more, just add them. This will not 
slow down TO.BAT. Regardless of how 
many batch file parameters you have, the 
FOR statement stops when it runs out of 
real command line parameters. 

With DOS 3.3, TO.BAT won't clutter 
up your screen at all. If you have an earlier 
version of DOS, you will need to remove 
the @ before ECHO OFF. In this case, 
TO.BAT will display ECHO OFF cach 


Washington 





REM MULTIDEL.BAT 
ECHO OFF 


time you use it—Peter A. Klein; Seattle, | 
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Unlike CD, the example TO.BAT always 
starts with the root directory. To make TO 
act more like CD, eliminate the backslash 
in the FOR list as follows: 


FOR 8X IN (%1 82 %3 %4) DO CD 88x 


The FOR statement is quite powerful. 
You can use it inside batch files or directly 
at the DOS command line. If you use it at 
the command line, the FOR variable must 
have one %, not two. You can put multiple 
ambiguous filespecs (with wildcards) in a 
FOR list. This makes it easy to write batch 
commands that take a list of arguments. 
The batch file shown in Figure 3 deletes 
files matching any of up to nine filespecs. 


| For example, MULTIDEL *.BAK *.OLD 





FOR &8f IN (81 82 %3 %4 %5 %6 %7 %8 9) DO DEL &%%f 





Figure 3: A batch file that deletes files matching up to nine filespecs. 





*.$$$ TEMP. * will delete files matching 
any of the four filespecs.—Neil J. Rubenk- 
ing 





Productivity Tip 


To sce a file one screenful at a time, use the 
DOS command MORE. For example, 
MORE < A. TXT.—Neil J. Rubenking 








Share Your Secrets 


Reveal your latest DOS and systems dis- 
coveries through User-to-User, and we'll 
pay you $50 or more for any submissions 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, | 
please include a printout. Mail your contri- | 
butions to User-to-User, PC Magazine, | 


One Park Avenue, New York, NY 
10016. a 





CIRCLE 251 ON READER SERVICE CARD 
FOR LOTUS, SYMPHONY, QUATTRO, LUCID, & VP PLANNER® 


$89.95 Call Now To Order 


(800) 645-5501 or (800) 556-6699 in CA 
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Rated #1 business graphics package = r ey (Marverd Grantee inate : 
second consecutive year. —Software Digest the best even better.” 


—Jim Seymour, “Best of 87° PC Magazine 





beied en ted 


“Product of the Year”. Infoworld 1988 = 


Winner 1988 Personal Computing 
Graphics Challenge 


Award Winning Performance. 


There area number of prestigious We couldn't be more honored. let Harvard Graphics demonstrate 
honors in the graphics business. But But Harvard isn’t resting on its laurels. its winning form. 
only one program has captured them New Harvard Graphics 2.1 adds 
all. Harvard Graphics. a unique spelling checker, over 200 

Harvard's flexibility, ease of use, new symbols, improved editing 
and high quality output make it the | capabilities and more. 
unanimous choice of the nation’s There's one more recommenda- 
leading software evaluators. tion we'd like to have. Yours. 

Call for a free trial disk and 


Graduate to New Harvard Graphics 2.1 with Spelling Checker. 


For a free trial disk call 1-800-345-2888, Operator 53. 
For upgrade information call 1-800-255-5550. 


© 1988 Software Pubssting Corporation. 190) Landings Dr Mt view CAS#038-7270- Runs on IBM PC ond WS 00S companies. 
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Tips to initialize dBASE memory variables, print a display screen from inside dBASE III Plus, 
speed up glossary entries in Word, and SUM and COUNT simultaneously in dBASE. 





Speed up glossary entries in 
Microsoft Word using nested macros 


Normally a text-only glossary entry of al- 
most any size will feed into a document in 
Microsoft Word so quickly that speed is 
not an issue. But if you include even a sin- 
gle macro command in the entry, the speed 
of text entry slows down drastically. As an 
example, a six-line paragraph that Word 
normally enters too quickly to time takes 
over 17 seconds on an AT if you add a 
<tab> command at the beginning. 

Fortunately for those who mix text and 
commands, Word's ‘*nested macros” fea- 
ture provides a way out. Simply put the 
text in its own glossary entry, TEXT, and 
call up the glossary entry from the first 
macro. For the single-paragraph example 
with a <tab> command added, give the 
name TEXT to the text portion and write 
the macro as 





<tab><esc>itext<enter> 


As long as the nested macro contains noth- 
ing but text, the entry speed will match 
what you would normally expect. 

Of course this is a trivial example, 
stripped down to basics to demonstrate the 
technique. Actual applications would in- 
clude standard forms that are recorded in a 
macro, consist mostly of text, but pause 
occasionally for input from the key- 
board—as with a memo format.—Robin 
Schlaff; Chappaqua, New York 





is is anice point indeed. Note, too, that 
This is anice point indeed. N th 
you can nest more than one macro within a 


single ‘‘master’’ macro. For example, 
here’s a macro for automatically format- 
ting the first page of a manuscript: 


<ctrl-esc>iheadi<enter><esc>fpce<enter> 
«psuser<enter><esc>ihead2<enter><del> 


The first nested macro, HEAD], should 
include everything that goes above the ti- 
tle. The macro pauses in order to let you 
fill in the title. The second nested macro, 
HEAD2, adds the **by”’ line and your na- 
me.—M. David Stone 





A dBASE command that saves time 
by SUMing and COUNTing in a 


_ Single pass 


I’ve found a useful way to overcome 
dBASE’ s inability to SUM and COUNT at 
the same time. If you want to know the av- 
erage sale price of a particular product in a 
sales database, for example, you need to 
get both the total dollars and the number of 
transactions. In dBASE you must SUM the 
price field for that product in one com- 
mand, then COUNT the records for the 
product in a second pass of the file. 

With large databases, this dual proce- 
dure is time-consuming. However, you 
can cut down the time by using this simple 
technique. If, forexample, your price field 
is named ‘‘price,”’ the dBASE command 


SUM price,1 FOR product="Widget" 
will yield both answers at once.—Richard 
Grossman; San Pedro, California 


For another variation on Mr. Grossman’s 








creative technique, see the letter from 
Robert Marcus in our November 24, 1987, 
issue. Mr. Marcus uses dBASE’s built-in 
report form generator instead of the inter- 
active command above. The interactive 
command is faster, and you needn’t create 
a report form .FRM file first. On the other 
hand, Mr. Marcus’s approach can gener- 
ate far more numbers in a single pass of the 
file, and it also produces a nicely formatted 
result.—Brad Stark 





A simple program to print the 
current screen automatically from 
inside dBASE III Plus 


PRINTSCR.BIN provides a simple way to 
print the user’s display screen from inside 
a dBASE Il! Plus program. It can be used 
to create a report that is as flexible as a 
screen, or it can be offered as a menu 
choice. Just make sure DEBUG.COM is 
on your path and enter 

debug 

n printscr.bin 

e 160 cd 6S cb 

rex 

3 

w 

q 

Then, in your dBASE program, issue the 
commands 


LOAD printscr 
CALL printscr 
RELE MODULE printscr 


whenever you wish to print the 
screen.—Chris Allen; Coloma, Michigan 
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Labels, quaranteed to feed 
automatically from your paper 
tray without melting or peeling 
off inside your HP™ Apple,” or 
other popular laser printer. 

Ask for Avery Laser Printer 
Labels (Product code #'s 5160 
through 5165) wherever computer 
and office supplies are sold. 

Or call 1-800-535-3232 ext. 30 
for a free sample 
pack or the dealer A 
nearest you. 

AVERY 
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Hitting Shift-PrSc to print a screen image 
is easy enough in most cases, but this rou- 
tine provides the capability of issuing this 
command from inside a program—either 
automatically or froma menu. This routine 
also overcomes the limitation imposed by 
some programs that shut off the Shift- 


PrtSc key combination in case the user hits | 


it by accident. Finally, PRINTSCR.BIN 
can be used while debugging to keep a re- 
cord of a program’s process.—Brad Stark 





A WordPerfect macro that displays a 
file directory as the initial screen 


I rarely want to begin with a screen looking 
like a ‘‘blank sheet of paper,’* so Word- 
Perfect’s opening blank screen is some- 
what bothersome. My solution is to define 
a startup macro that does a “‘list files” 
when the program loads. I can then quick- 
ly retrieve the existing file I want to work 
on. However, in the event that I really do 
want a blank sheet, tapping the Spacebar 
brings up a blank screen. 

I keep my WP software in a subdirec- 
tory called WP and my documents in 
WP\FILES. You'll have to adjust the mac- 
roto fit your particular file setup. Enter the 
keystrokes below to create STARTUP 
-MAC: 


<Ctrl-F10> Begin mscro def. 
STARTUP<CR> Call it STARTUP 
<F5>=\WP\FILES<CR> CD to \WP\FILES 
<CR> List current dir. 
<Ctrl-Fio> End mscro def. 


Now edit your AUTOEXEC.BAT file, 
adding this line: 


SET WP=/M-STARTUP 


Reboot so the new AUTOEXEC takes ef- 
fect and start WordPerfect as usual. You 
will come up in the “‘list files’ screen 
ready to begin work.—Robert S. Kaplan; 
Fairfax Station, Virginia 


You can use this technique to make any 
macro execute automatically upon starting 
WordPerfect. If you don’t want it to hap- 
pen every time, you can omit the SET step 
and enter the command 


WP /M-STARTUP 


to invoke WordPerfect from the DOS 
prompt._Neil J. Rubenking 











A technique to initialize ten- 
character dBASE memory variables 


Fred Wampler’s tip, ‘Initializing dBASE 
Variables’’ (Power User, October 27, 
1987), is very useful, but it does not allow 
the use of ten-character field names. This 
can be a problem—especially if the first 
nine characters of several different fields 
are identical. 

Fortunately, the folks at Ashton-Tate 
have provided a solution by allowing 
memory variables to have the same names 
as fields. The field name takes precedence, 
but you can force dBASE to select the 
memvar by using the m-> alias. For ex- 
ample, suppose you have a field called 
FIRST_NAME: 


first_name=first_name 
*initislize memvsr with field contents 


REPL first_name WITH first_name 
*REPLace field with itself (wrong) 


REPL first_name WITH m->first_name 
*REPLace field with memvar 


Using the REPLace syntax above, and 
simplifying the *‘?’’ command in Mr. 
Wampler’s routine with the line below, al- 
lows you to use all ten characters for field 
names. 


? "STOR",&x,"TO",field name 
*initialize memvar of that name 


—Timothy M. Snyder; Glenside, Pennsyl- 


| vania 


This will do the trick for ten-character 
field names, though many programmers 
avoid field names longer than nine charac- 
ters because you can’t access them with a 
macro. Further, it takes dBASE longer to 


Here’s a puzzling spin-off. Mr. Snyder 
is right that whenever a symbol name is 
used in a program, dBASE searches first in 
that part of memory that holds the field 
names of the current database. If not found 
there, the program looks elsewhere to see 
if you are referring to amemvar. By speci- 
fying the m-> alias you'd think the pro- 
gram would run faster, since it needn’t 
search the field name list. But no. In test- 
ing dBASE, FoxBASE, Clipper, and 
DBXL, I found that specifying the m-> 
alias actually took a bit longer. 

The explanation for the slight slow- 
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At only $299, 
DesignCAD 


is the simplest 
way to get some very 
sophisticated results. 


You can spend thousands of dollars for a CAD software package without 
getting the kind of power and performance that DesignCAD delivers for 
only $299,..complete! With the DesignCAD’s easy-to-use, easy-to-learn 
single keystroke commands, you'll be producing ultra- 
sophisticated results in no time at all. 



























The Features You're Looking For 


The options you normally have to purchase separately with other 

= CAD programs, aren’t options with DesignCAD. They’re built in. 

* Expanded Memory Support 

¢ Selection of Character Fonts ¢ True Auto 

¢ Symbol library with over 500 symbols Dimensioning with 

¢ Bill of Materials utility - several formats 

¢ Finest curve fitting in ¢ Extensive layering 
the industry features 

¢ Extensive ¢ Full zoom, pan and 
snap features rotate capabilities 

¢ And many other features 


In addition, DesignCAD's 
extensive file transfer utilities 
allow you to read and write 
different formats. DesignCAD 
allows you to: transfer documents to 
and from IGES, DXF, HPGL, transfer 
to GEM and Postscript, and to read ASCII 
text files and X,Y Coordinate files. 


DesignCAD re-defines Compatibility 


Virtually any printer, plotter or graphics 
adapter compatible with IBM PC is compatible 
with DesignCAD. DesignCAD is also 
compatible with most other CAD systems, 
large and small. 


For all of the capability, compatibility and ease-of- 
use you need in a system, get DesignCAD — only 
$299! See your local computer dealer, or contact: 


“American 
Small Business Computers, Inc. 


327 S. Mill St, Pryor, OK 74361 
(918) 825-4844 FAX 918-825-6359 
Telex 9102400302 


Call or write for a detalled brochure and a free demo disk. 
CIRCLE 475 ON REAOER SERVICE CARD 


Discover 
SimpLAN" 


The Intelligent Printer 
Sharing Network 


SimpLAN products provide low 
cost networks for shared access to 
printers and plotters. They are easy 
to install and simple to use. Opera- 
tion is transparent to the user, and 
all of your applications will run 
without modification. Buffering is 
available, and special functions are 
provided for automatic printer 
selection, document separation, 
paper change management, and 
more. Multiple users and printers 
can be accomodated. 


Contact your dealer or call: 


800-445-6190 or 
408-746-2965 (in Calif.) 


1026 W. Maude Ave., Suite 305 
Sunnyvale, California 94086 
Fax : 408-746-2803 
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down is that using the m-> alias changes 
the symbol name from a direct reference 
into an expression that must be parsed 
first, and this takes longer than searching 
through the field list. It follows that using 
any unnecessary alias will slow the pro- 
gram’s operation.—Brad Stark 





Executing macros faster in 
Microsoft Word with SuperKey 


| Microsoft Word macros are nice to have, 
| but they are somewhat slow in responding. 

For those macros where response time 
| matters (cursor movement, for example), 
you can use SuperKey instead. With 
SuperKey loaded before Word, SuperKey 
will monitor your keystrokes, interpreting 
any that have been defined as macros in 
SuperKey and passing all others on to 
Word. You can even give the same key 
macro definitions in both Word and Super- 
Key without problems. If SuperKey is 
loaded, you will get the SuperKey macro 
when you type the key. If it’s not loaded, 
or if you use the backquote (skip com- 
mand) before typing the key, you will get 
the Word macro.—Mike Pandolfo; Mas- 
peth, New York 


The only problem you will run into with 
SuperKey loaded is that you won’t be able 
to use the Alt-key and numeric keypad to 
enter the high-order characters. But you 
can get around this by calling up the Super- 
Key menu and typing OU (Options sUs- 


Library Run command in Word to give the 
command 
KEY /OU 


to tum the suspend option off again. Even 
better, put the command in the following 
macro: 


<ese>lre:\superkey\key /ou<enter> 


This macro assumes that SuperKey is on 
drive C: in the directory SuperKey. Call it 
SKEYON. Then, when you want to turn 
SuperKey back on, type 

SKEYON <F3> 


Word will give the command automatical- 





ly, and you will be returned to your docu- 
ment.—M. David Stone 


pend). When you’re done, use the Escape | 





Productivity Tip 


You can speed up your work in WordPer- 
fect by loading all of the programs into 
memory. Normally WP leaves about 120K 
of data files and overlays on the disk, but if 
you type ‘‘/R’’ on the command line 
(“WP /R”’, for example) it will load them 
all into RAM.—Neil J. Rubenking 





Productivity Tip 


Ctrl-X (“X) can be substituted for any sin- 
gle character in WordPerfect searches. To 
enter it, press -V* X. The display will look 
something like 

-> Srch: s*Xark 


This would find ‘*shark’’ or ‘‘spark,”’ for 
example.—Neil J. Rubenking 





Productivity Tip 


The dBASE label generator allows a usual- 
ly ample 60 characters to define each line, 
but if your expression involves IIF’s and 
SUBSTR’s, you can quickly run out of 
room. 

A simple shortcut is to define a memory 
variable, S, as one space. In the example 
below (which should be entered as a single 
line), it saves ten spaces. Both LABEL 
and REPORT FORMS will accept memo- 
ry variables, though dBASE will reject 
macros. 


(stpre)-(s+fn)-(stln)- 
IIF(suff>s, (stsuff),"") 


—Brad Stark 








Share Your Power 


Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we'll pay you $50 or more for your 
trouble, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
| Park Avenue, New York, NY 10016. [8 
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The Most Important Question You 
Should Answer Before Buying Any Single 
User Accounting Software Program. 


As your business grows you need to add more integrated terminals to your system. 
Will your accounting software program have upgradeability to 3.1 DOS with complete 
record and file locking functions? 


Multiuser processing is a completely different environment than the single user. The 
vast majority of single user accounting software programs are incapable of 
upgradeability to complete record and file locking functions. COUGAR MOUNTAIN'S 
ACT 1 was designed from inception to have upgradeability to 3.1 DOS, giving you 
unlimited growth potential. All data files are automatically upgradeable to the 
multiuser version. 





ONLY 


$4 3950 


Plus $14.50 Shipping & Handling 





Here’s more reasons why ACT 1 has become the industry standard and why thousands 
of users are selecting, and changing to, ACT 1. 





GENERAL FEATURES Prints statements, Prints checks. 
“LOOKUP” Windows throughout. Handles recurring accounts receivable Automatically prepares payments. 
Menu driven with 2 help references Supports partial payrnents & finance charges Supports partial and handwritten checks 
Mult company and report generator Allows unappled credit memos Processes credit and debit memos. 
Sample data files included. Up to 5 user-defined aging periods Computes discounts and records discounts taken. 
ones sudit trad ites “a Mailing labeis & reports with 7 different sorts. PAYRDLL 
modules csn post to multiple profit centers. INVENTDRY Generates automatic payroll. 
Fully integrated with single source entry. Supports: LIFO, FIFO, weighted averages & standard Provides up to @ user-dafined rates. 
Oste sensitiva user-defined fiscal calendar cost. Allows post facto payroll 
eer getied inence ener & Weds,  SuboOrts markup, margin or ist. Allows distribution of payroll expenses to user-defined 
eae Fativedl ign Aeon SB eletihigie day 7S. Allows up to 4 places to mght of decimal for umt cost. = departments 
Pa = See qStctorunente: numbers & & once Benefits and deductions sre calculated on fixed 
pers ees: GALES INVOICING smounts 
GENERAL LEDGER Supports service or product onented businesses Hourly amounts, percentage of gross or vanabie. 
Allows for multi company ledgers. User defined tax tables nchicing multiple sales taxes Allows additions to gross which may be taxable, 
Unhmited multi-level accounts for departmentaized Prints packing slips. nontaxabia or partially taxed. 
reporting. Prints invoices. Handles 401K & cafetena. 
Allows recurring journal antnes. Alerts user to customer exceeding credit limit. All tax tables aasity updated by the user. 
User can process transactions 2 penods into next Soles history reports. Handles payroll draws, per diem pay, contract & piece 
™. Automatic updating of inventory daily. work, hourly and salary 
Allows budgeting, Allows return credit memos. Handles tip accounting. 
ACCDUNTS RECEIVABLE ACCOUNTE PAYAQLE Eieis checks sfdw: 
Open invoica and/or balance forwerd. Can post to 200 general ledger expense sccounts per 4 MARRWARE REQUIREMENTS 
Allows unapphed payments invoice. l@M PC+ or compatible HARD DIGK REQUIRED. 
to ornper cat (800) 344-2540 3:00-5:00 mst Monday-Friday 


UNCONDITIONAL 30 DAY MONEY Technical support is available via our Toll-Free 
BACK GUARANTEE Telephone Number. 
applicable on all products bought directly Training seminars available. 


from COUGAR MOUNTAIN SOFTWARE. To order by mail send $139.50 plus $11.50 SGH to: 


Products must be returned in resaleable condition. 
Restocking fee applicable. COUG TAR 
which is multiuser for LANS & Networks. Data === [\/ICJLIINN TAIN S= 


ACT 1 eeriee ie UPGRADEABLE to ACT 2 eeries 
filee ere eutomaticelly upgradeable. 
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It’s easy to see why the new Microsoft” a5 pl 
Mouse has already attracted quite a following =» dur and Sots came 
in less than a year. emer, 

Set loose on a PC, it helps users speed. ral torke yf deol 
through hundreds of software programs by 
replacing time-consuming keyboard com- 
mands with the simple click of a finger. So even 
advanced applications, like Microsoft Excel, 


Microsoft Windows/286, Windows/ 386, and 


PageMaker” are easier to maneuver through. 
And while this Mouse was designed to beef 
up productivity, it was also designed to fit com- 
fortably in your hand. With less wrist move- 
ment and more pointing accuracy. And it will 
happily go about its business without theneed 








for a mouse pad. 
To make matters even more attractive, 
we've packed every Microsoft Mouse with a 
choice of software. Either EasyCAD"2, Micro- Te ching llr 
soft Windows 286 and PC Paintbrush’ for fs 
Windows, or Microsoft Paintbrush. Pounce cone 
To get your hands on a Microsoft Mouse, We Pace ome 
ask your nearest dealer for a demonstration. 


And find out why they just keep multiplying. 


rd 
Microsoft: 

Microsoft and the Microsoft logo are registered trademarks of Microsoft Corporation EasyCAD3sa trademark of 

Evolution Pare en of i rp Palbtbnat maregiseed 

trademark of Ceo Copynght 1988 Microsoft Corporation All nghts reserved 








Like the million that came before it, our mouse is built for speed and comfort. 
The two large buttons are flush with the surface 
and fit com; ly under your fingers, Whether > 
or left handed, The 
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MagNetize Your PC 


Join PC MagNet and gain instant access to 
PC Magazine's utilities and editorial staff. 


PC et is an on-line information service admin- _* Trade tips with Petzold, Duncan, Dvorak, Manes, 














istered by CompuServe, $12.50 per hour lets you: and Seymour 
* Download PC Magazine's utilities * Participate in focus groups with industry leaders 
* Download files from the Forum data libraries Coming soon: 
* Talk to editors and columnists PC MagComm—the best way to call PC MagNet! 
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pest Se IE NY 5.05 212) 422-8820 4, At the PASSWORD prompt, enter |f om W eo Y 
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A simple way to convert real numbers from 6 to 8 bytes in Turbo Pascal; passing Pascal 


procedures as parameters; copying files easily in QuickBASIC. 





A smarter and faster method of 
copying files in QuickBASIC 


la with Steve Greiner (Languages, 
October 13, 1987) that using the BASIC 
SHELL statement to copy files is less than 
ideal. However, the fact that BASIC can- 
not trap errors is the real problem. If an er- 
ror does occur, DOS simply deposits an er- 
ror message on the monitor and leaves 
BASIC poised for disaster. If the user 


1Pilecopy.AXn - copiee @ source file tc @ target file. 


irittee by 7. 8. Conrad, Beltimere, mo 


1) Aeserble Filecopy.asa to Pilecopy .obj 


—s 
s8avic syntax: 

Where: InFileg = 
OutFile$ © 
gutters = 


Errcsdet © 2 4f eourre path met 


2 if eourra filo not frond (3 net weed) 
6 Sf eourre file ie @ directory 

$ 1f eource file not accessible 
© Af target path not found 

7 Af target filename ie invelid 
is full 

$ if terget file ie © directery 
te Af terget filo ie reed-enly 

li if terget file net accessible 
22 if target diek ie full 

23 if length of Buffers < 65 bytes 


© if target directory 


2) Critacel errere suet be captured vith on frrer, 
23 Alweys raenter with grrcedet © -} efter criticel errere. Hor 8X, AK 


Meqment eyte Fubiie ‘cede’ 
Aseume cB:Code 
Public Filecopy 


frec| Fer 


Jup phocel dats fellows: 
ow 


sBeve OF. 


3Get etach poictur to paranctere. 
pInsure £8 © Ds. 


téere error code. 
iForward etring primitives. 


Cell Filecopy(rnFile$, OutFile$, Suffers, Errcodet). 

eource peth and filenana, 

target path end filenana 

blenk etring (66 < Len < 32768) 
teund 


chooses Abort, the program will crash and 
abandon any files left open. Mr. Greiner's 
FILECOPY.BAS is an acceptable ap- 
proach, but execution time is roughly three 
times longer than that of DOS. 
FILECOPY.ASM (Figure 1) adds fast, 
intelligent file-copying capabilities to the 
QuickBASIC arsenal. The program recog- 
nizes and reports all noncritical errors that 
might occur—invalid pathnames, source 
files that do not exist, read-only target 
files, and full disks. For simplicity, Quick- 


check_ Buffer: 


SESE 235259728 


ain 


Pile Time,cx 
File pete, Dx 


Losd File 
Ax, 3¢h 


cx. 


2th 


Ftep_copy 
Find_srr 
Target_xcr 


Target srrr 


Figure 1: An assembler program to copy files quickly from within QuickBASIC. 


BI, (BF*6) ghec 
word Ptr (81},-1 
Check_suffer 
Cloee files 

BI, eP+a) 

word Ptr [821,66 
Open_seurce 


ax, 33 
Cloee Files 





sx 
Cloee_rilee 
Source_Randle, ax 


AL, 570an 
ox 


Dx 
BI, {RPLe] 


Terget_err 
=x 


ax,2 
Terget_srx 
aA 


Close _Filee 





BASIC maintains control of critical errors 
such as open drive doors.—Jonathan R. 
Conrad; Baltimore, Maryland 


This is a fast and elegant solution to an 
otherwise messy problem. I’ve never been 
a fan of the SHELL command anyway be- 
cause it has so many limitations. For start- 
ers, a QuickBASIC program that uses 
SHELL will hang when it ends unless 
DOS 3.0 or later is being used. Moreover, 
if COMMAND.COM isn’t available, 


aver from criticel errer? 

iif ErrCodet © -1, 

3 thee close opee files frea 

3 previess cell. 

shake eure buffer 10 big enough: 
1 de it lenger then 64 cher? 
1If se, than contioue. 

iBlee, pet Errcedet end return. 


+Beve buffer sise. 


FBX © offset of Buffers 

yPoint si te InFileé. 

sInit errer code. 

Convert to ASCIIS. 

yRequeet open File ;read-enly) . 


7bid ee errer occur? 

s2f eo, run the error enelyaie. 
7 «Tf SF, orrer wae found. 

4 «Slee, ecrase denied. 


+Save the ewurce file hendle. 

Save file hanéle io AX 

het time and dete free seurre 

Save buffer§ eddresa in ox 

s@et seurce file‘e date end tine 

7 eave then 

7 internally 

tRatrieve Dx 

jPeist SI to outFlles. 

yindt errer code. 

sConvert to ASCIIS. 

Request Creete/Clear File: 

a target ie nereal file, 

+ de it. 

464d en errer ecour? 

#if ao, ren the error enslyeis: 
If cy, directery ie full. 
If OF, error wee found. 


Blee, if wor (ettribute Axo 1), 
target ie resd-rely. 
Slee, eccess decied. 


{conmmues) 
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Farget_Gandle,AX j;Save tha target file handie. 
cx, Suffer_Gise yrut baffer size in cx. 
Whequest Bead frow File service: 
J retrieve scarce bundie, 

4 de lt. 

8tore bytes sctusily read, 

4 store to Cx for write. 
iRequest Write to File serviess 
1 retrieve handle, 

1 de it. 

jTest for fuli diskr 

§ 4&f bytes written <> read, 

a then disk ie foil. 

jRetzieve buffer sine. 

Test for BoP. 


PE ERESE ES 


s 
3 
o 


Cu, boffer_eice 
ci, Bytes_Bead 
s@et target file date and tine 
1epevity target file handie 
ise the eource dete and tine 
i saved eariier 


BX, Target_Bandla 
eX, Pile_tine 

Dx, File_pate 

ab 

ax, ee 


Gource_Nandle,# 
Basic_Boturn 


seucceestul copy, error code © #1 


18 eource open? 

1 Xf no, then nc fllee open. 
J8ave BX for widow check. 

1Xe taxget opeo? 

1 if ne, then only source open. 
aquest file closing service. 
iClose target file. 


Request file closicg service. 
{Close source file, 


TEESEESg2ee CSTE ERT Eee 


Py 
3 
e 


iCheck for disk fuil case. 

13f disk fall error, then delete 
4 partlal target file. 

WPoint Gx to CutFiles. 

iComvert to ASCII®. 

iRequest file daleties service. 


igungat 


18et error flag. 


*Pilecopy.Bas ~ demonstretion of the PileCopy.Asm routine 


on Error Gato Diskkrr 'mUBT handle criticel errore and 


' ge-celi FileCopy te clese source 


Input "Enter the eource file 
Enput “Boter thu target file 


« 2nPiles 
's OutPiles 


Free © Pra(°*) 
If Free > 22048 then 
wuffer§ = space$<(22747) 


‘pee how big e buffer we con make 
*remerve I 8 04 bytee for file canes 


soffer$ = Space$iFree - $2) 
bad 


End 
Call Fiiecopy(inFileg, outPile$, Buffers, Exrcodet) 


Print 
2f Exrcodet then 
Print °ERRORD °; 
Bsiect Case Errcodet 
Cave i 
Mag$ © ‘Source peth cannot be found.* 
case 2 
Meg$ = *gource file dose not exist.° 
Come ¢ 


‘did FileCopy detect eny errors? 


"source file is @ directory.* 
*fource fale cannet be acceseed.° 


“garget path cannot be found.* 


Figure 2; The BASIC demo for using FILECOPY.ASM. 


jBantore BP. 
s@leanup steck end return. 


sConvert filename to ASCIZ@ format: 
Get. length of string, 

11m the string too long! 

Do_Losd 12f not, cnotione w/ load. 

sF,t iGlee, fie the stsch 

Close _Piles + and jump to exit. 

ex, (el+2y wPoint 6I to filename. 

Gx,Dx 1Point DI te buffer. 


8, (82} 
ce,o4 


oveb ?Tcanefer pethoame 
Byte Ptr (DI],@ 3 and make ASCIIe. 


yDaternine source ef srror. 
a2f Ax = 2, 
a «then invalid path. 


wBlee, if ake 2, 
a then file not found. 


uergeegy PEUETEOTY 


sBlee, retrieve fils ettribote. 


ry 
ES 


12f carry, file dows not eelet. 


shave ettribute in AZ. 
Use inverted logics 
Ax, 10k Tent for @ subdirectory. 
Bnd_Find JIf xF, theo subdirectory. 
oa, iBlee, check for roct directory 
OX, Offent aoot teat » poiet ex to root string, 
Dr,bx } point 02 te 2nd cburecter, 
ox 
cups ceinyte Ptr [61], [GX] scompare strings, 

} cancel aide-effact on cerry. 


ergs 


AX, OFFFFh 


3 
$ 
e 


TE pay 


Mog$ = “Target filename ie invalid.° 
Case § 
°garget directory ie fall.° 


“garget file ie « directory.° 
erarget file iv read-only.* 
evarget file cannot be accessed.° 
erarget disk is full,° 


Neg$ = “Mot enough string space for copy buffer.° 
Bnd Belact 
Print Kegs 
Rise 
Prict *succeseful complation.* 
End 2f 


Denes 


Buffer§ = °° *irwu ap the memory used by Buf fer$ 


Diskarrs ‘program vill errive bere if e criticel error occurred 


‘eell Filecopy egain to close any open filee 


Print °A pos critics error occured - check the disk and disk drive. 
Call Pilecopy(2nFile$, cutFileS, buffers, -1%) 
Resume Done 








SHELL will cause an Illegal Function Call 





error, which will befuddle most people us- 
ing the program. 

It is important to understand that if a 
DOS critical error occurs (open drive door, 
unformatted disk, etc.), then you must call 
FileCopy again to close any files that may 
still be open. Mr. Conrad has provided for 
critical errors by using the EnCode% vari- 
able as a flag for just this purpose. Simply 
set ErrCode% to —1 within your error- 


handling routine, and call FileCopy again. 
This is illustrated in the FILECOPY.BAS 
demonstration program shown in Figure 2 
above.—Ethan Winer 





Calculating which Pascal 
procedures are called at runtime 


Turbo Pascal, Version 3.0, doesn’t allow 
functions or procedures passed as parame- 


ters. If you want your program to be able to 
calculate which function or procedure to 
call, you usually need a CASE statement. 
This can, in some situations, cause signifi- 
cant overhead. 

However, TP3 does allow direct mem- 
ory accessing of the code segment. The ac- 
companying program (Figure 3) illustrates 
a method to decide at runtime which pro- 
cedure to call, without the big CASE state- 
ment. 
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YOUR FAVORITE KEYBOARD... 
GUARANTEED! 


25% SMALLER FOOTPRINT. 


casita lies 





caren ae: 


See ee 


That's right. Guaranteed. 

Right off the bat, you're going to 
wonder what to do with all that extra 
desk space. Then you'll start typing 
and you won't believe it. 

If i a anil like ee aged about our 
new you're ri 

As soon as you get your new ZEOS/RS 
keyboard, sit down and plug it in. 

The first thing you'll notice is a lot of 
extra space on your desk. The ZEOS/RS 
(Reduced Size) keyboard is more than 25% 
smaller than regular 101 Enhanced key- 
boards yet it features the standard key sizes 
and layout. 

Now start typing. 

Can you believe it! That's what we're talk- 
ing about. 

If you don’t agree this is the best feeling 
keyboard you've ever used, return it within 
30 days for a full refund. 

And that fantastic ZEOS Tactile/Click 
feel isn't the only thing you'll notice. This 
keyboard is what speed typing is all about. 
Our new mutti-key rollover feature can han- 
dle typing speeds in excess of 100 words 
per minute. 


You not only get the best keyboard made, 
but you also get that extra Z value. Like 
an anti-static dust cover at no additional 


charge. Our famous ZEOS Full Year 
Warranty, toll free technical support and 
Expedited Replacement policy are yours too. 

Start enjoying your new ZEOS/RS key- 
board right away. Order yours now! 


ONLY $79.95 


The ZEOS /RS Keyboard, 


Check These Features! 
® 25% smaller footprint than 
regular 101 Enhanced keyboards, yet 
standard key size and spacing. 
&® Multi-key rollover every speed typist 


will love. 

« Superb Mechanical Tactile feel with 
the perfect “Click: 

8 Fully XT/AT and PS/2 campatible. 

® 30 day full money back guarantee and 
ane year warranty. Anti-static dust 
caver induded at na additional charge. 





ORDER NOW TOLL FREE 
800-423-5891 
Open days, evenings and weekends. 
FAX Orders Dial: 612-633-2310 
In Minnesota Call: 612-633-4591 
MasterCard, VISA and C.0.D. 
530 5th Avenue NW, St. Paul, MN 55112 


Se habla Espanol. 


CIRCLE 723 ON READER SERVICE CARD 


A Special Note from the 
President of ZEOS International: 
Why sell our own keyboard? 

Well, as you probably know, ZEOS 
makes some of the best '286 and '386 com- 
puter systems around. We sell thousands 

of them. 

Not too long ago we started to notice 
something. People who bought computers 
from us were calling back to order extra key- 
boards. We decided to call and find out why. 

These customers told us they love our 
computers (which we figured) but they love 
our keyboards too! They were actually going 
around replacing the keyboards on other 
brands of computers they already owned. 
They were switching everything to ZEOS 
keyboards! 

We figured other people might like to 
replace their old keyboards too. That's why 
we ran this ad. 

1am personally asking you to give this 
keyboard a try. If you don't like it, we'll refund 
every dime you paid. Guaranteed. 

Greg Herrick, President 
ZEOS International, Ltd. 





Please add $5.00 for shipping & Bante Yur ZEOS Roar comes with the standard 6' cued cable. For an additemal 10° cable extension 116" total) add ee OO FZEOS keyboards use the standard 


cunniectos as diem 


rat compatibles. 


ZEOb & a pubbcly traded company, MI'LS/ST PAUL Local OTC. 


bles. Hf you're net sure, contact yuan com jet retailer Rr PS/2 style conneetors. 


XT, AT and PS/2 are eek of IBM Cin porane Prices are subject tuchange without netice Call je warranty details. Avaitable in $2 languages, cali to verify stock. 
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The method works as follows: If we 
look at the compilers’ output at assembly | 
level, we find that TP3 starts every proce- 
dure with the following statements (shown 
disassembled): 


:PROCEDURE Foo 

PUSH BP 

MOV BP,SP 

ss PUSM BP 

4 £9 00 00 MP ; to the next atatement 


Now, the address that ] have labeled as ad- 
dress zero is the offset of the procedure 
(Ofs(Foo)). The memory location that 
holds the offset for the jump is ofs(Foo) + 
5. The offset is normally always zero, so 
execution just jumps to the next instruc- 
tion. If we write some other value to that 
place, execution jumps to that place in- 
stead. 

The value to use is the difference be- 


ss 
8B EC 


wes 





PROGRAM ProcParmDemo; 
TYPE 
BArray = ARRAY(9..1] OF Byte; 


N : Integer; 


PROCEDURE first(X : Integer); 
BEGIN WriteLn(x, ’ The firstl’ 


PROCEDURE second(x : Integer); 
BEGIN WriteLn(x, ‘ The second! 


PROCEDURE third(B : Barray); 
BEGIN WriteLn(B[(1]:3, 8(9]3:3, 


PROCEDURE fourth(X : 
BEGIN WriteLn(x, 


Integer) ; 
* The fourth! 


PROCEDURE dummy(X 3 Integer); 
{ Procedure DoCall modifies 
of this procedure. } 

BEGIN 

END; 


PROCEDURE Init; { 
BEGIN 
offsets(1) 
offsets([2] 
offsets(3] 
offsets(4] 
END; 


Ofs(first) - 
Ofs(second) - 
oOfs(third) - 
Ofs(fourth) - 





| PROCEDURE docall(I : Integer); 


PRODUCTIVITY 


tween the location of the next instruction 
and the location of the desired destination. 
In the above there is no difference, so the 
value is zero. Suppose we want to execute 
procedure Bar when Foo is called. Then 
the jump should use ofs(bar) — ofs(Foo). 

In the accompanying example (Figure 
3) the main program calls four procedures 
in a loop. Procedure DoCall calls one of 
the four procedures using the method de- 
scribed. DoCall writes the offset value in 
procedure Dummy and then calls Dummy. 
The jump instruction in the beginning of 
Dummy transfers execution to the begin- 
ning of the desired procedure body. (If we 
want to change the calling order of the pro- 
cedures, we need only shuffle values in the 
array of offsets.)—Juha Kuusama; Espoo, 
Finland 


AR 
Offsets : ARRAY(1..4] OF Integer; 


)3 END; 


*)? END; 


*’ The third!’); END; 


"); END; 


the machine level code 


Initialize the Offset array ) 


Ofs (dummy); 
Ofs (dummy); 
Ofs (dummy); 
Ofs (dummy); 


| { Transfer control to subroutine number 


BEGIN 
] MemW(CSeg:Ofs (Dummy)+5] := 0 
] dummy (I*188); 

END; 


BEGIN 
Init; 
FOR N := 1 TO 4 DO docall(N); 

END. 


ffsets(I]; 


{ main } 





Figure 3: A version of procedure parameters for Turbo Pascal, Version 3.0. 





Note that the dummy procedure and all 
the selected procedures must have argu- 
ments of exactly the same size and num- 
ber. Just for variety, I changed the argu- 
ment of the third procedure to an array of 2 
bytes instead of an integer. The high byte 
is a 1, the low 44, and 1*256 + 44 = 300, 
which is the integer value we passed to the 
procedure.—Neil J. Rubenking 





Converting real numbers from 6 to 
8 bytes in Turbo Pascal 


Turbo Pascal stores real numbers in a dif- 
ferent format than Turbo-87, which uses 
the IEEE standard. Because each version 
can only read real number files in its own 
format, it is impossible to read Turbo data 
files directly with Turbo-87 or vice versa. 

The Turbo manual’s solution is to write 
a Turbo program to read files with Turbo 
Reals and write them to an ASCII file. 
Then, write a Turbo-87 program to read 
the ASCII file and write the numbers in 
Turbo-87 format. Two additional pro- 
grams would be needed to perform the re- 
verse conversions. 

The solution I chose uses BlockRead to 
read either type of file. I wrote two proce- 
dures, RFrom6 and RFrom$ (real from 6 


| and real from 8), to convert numbers from 


one format to the other. The program 
shown in Figure 4 then uses Block Write to 
write the file in the new format. 

The conversion is based on the follow- 
ing formats for real numbers: 

For Turbo (starting with Most Signifi- 
cant Bit): 


bit 47: sign 
bits 46-8 : mantissa 
bits 7-0: exponent 


For Turbo-87 (starting with Most Sig- 
nificant Bit): 


bit 63: sign 
bits 62-52: exponent 
bits 51-0: mantissa 


All mantissas are normalized (i.e. , con- 
verted to binary scientific notation, e.g., 
1.0010101 E 101). Because the first digit 
of the normalized mantissa is always 1, 
neither Turbo nor Turbo-87 stores it. Both 
formats store the sign bit in bit 7 of the 
most significant byte. Both formats store 
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(88+) 
PROGRAM convertr; 
{Demonstretee conversion of Turbo and Turbo-87 real numbers 
or vice Verse using rfromé and rfromé) 
vsss cst; 
{* SOTEr Delete thu line above for ose in Turho Pesce] 3.6. The 
program works ee ie in TF4. *) 
TYPE 
buff6 = ARRAY|@..8] OF Byte; 
buff@ = Awar(0..7] OF Byte; 
atrO® = STAING( 00); 
VAR 
eourrelength, destlength, 
4, ActuelRead x 
sourcenane, destname 1 atri 
priot char; 
Seal; 
FILE; 
Boolean; 
AnnaY( 1. 0) OF buffé; 
ARRAY[1..1000) OF buff6; 


r 
fa, fo 
1087 
bufteré 
buffers 


Fseocepure rfrom6(bufferie + buff6; VAN bufferout + huff6); 
VAR 
1, @@ t Totager; 
aEGIs 
Fillcher(hufferout, @, 0); 
{if number=s tbun exit) 
IF bufferie[@) = @ THEN Exit; 


{change to 6087 offeet (-129+1823) end repositioe for 0867) 
ea = (buf; 0f0)+094) Ont 4; 

{move the eign hit end hi part of exponent) 

bufferout(7] 1° Lo((bufferin(5) AWD 128) OR Wicex)}; 


{move the lo part of exponent end part cf mantiese) 
bufferout[€] s= Ln(Locex) on (buffering®) SHR 3 AND 18)); 


FOR i 1= 5 DOW;TO 2 DO 
bufferout[i)] 1 Lo((bufferis[4) Sil 8) on (bufferin[i-1) euR 3): 


bufferoutjl) 1 Lo((bufferin[l) smL 5) (or @) )3 
END; 


PROCEDURE rfromé(bufferio + buffé; VAR bufferout + buffs); 
VAR 

1, e8 5 foteger; 
BEGIA 

Fillchar(bufferout, 6, 0); 


ee se ((bufferie[?)] ARD 127) GML 4) OR (bufferin[$) sss 4); 
{2 exponent ie 6, number is @) 
IF co = § THEN xeit; 


{cbunge to turbu offset [-1823+129), deel with out of range pumbere) 
®: ex-894; 
fi <1 TREN Exity 
£¥ ex >= 255 THEN 
sears 
Eom 1037; 
Exit; 
esp; 
bufferout(@) 2 Lojex)? 


{move the eign hit and part of mantiess) 
bufferout[#) s= Lo((bufferin,?) AND 126) o8 (bufferin[6] AND 15 SiH 3) 


Figure 4: A program that demonstrates converting from 6-byte to 8-byte Reals and vice versa. 


{$R+} 


(* NOTE: Comment out the line above and UN-comment out the line 
below for uss in TURBO 3.8. The program works as is in TURBO 4.8 °) 


(* ($R+,Co} *%) 
PROGRAM Make _Reel_Deta; 
VAR 

R ¢ reel; 

F ¢ file of Real; 
BEGIN 


(* The following line is for plein TURBO 3.6 end 4.8 *) 


Ro rm 1. 234567891 2E-37; 
(@ the following lins is for TURBO-87 *®) 


ansign(F, ‘6DATA’); 


(°R t= 1.234567891234567E-58; 
RewWrite(F); 
REPEAT 
Write(F,R); 
R := -18.8°R; 
UNTIL Abs(R) > 1E37; (® plein TURBO 3.6 snd 4.8 °) 
(UNTIL Abs(R) > 1E5@;®) (© TURBO-87 ®) 
Close(F); 
END. 


essign(F,’8DATA');*) 








Figure 5: A program to make sample data files for the conversion program. 
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OR (bufferin{#] AzR 8)); 


FOR 4 += 4 powrro 1 D0 
bufferout(1) a= Lo((bufferiniiel) su 3) om (bufferin[1) sHR 8); 
+ 


Loy 


PROCEDURE CheckVereiou; 
BEGIs 
CARB SiseOf (Reel) OF 
6 1 1067 1@ Felee; 
@ 3 £007 1© True; 
10 4 sEars 
WriteLn(‘You cannot use thle procedure with TURBORCD'): 
Selt; 
E00; 
eb; 
EMD; 


aEcIN 

Clrser; 

CheckVereion; 

WriteLn(CONVERTR creetes filee vith @ byte reel numbers frou files with’); 

ariteLo('¢ byte reel oumbere, or vice veree.'); 

aritetn; 

IF 1067 THEN Writein( ‘You are running TURBO-67,COH’} 

ELSE WriteLo('You ere rueniog pleie TURBO.CON'); 

ariteLe; 

REPEAT 
Write('Does the source file heve 6 or @ byte reel numbere? '); 
ReedLn{ source length); 

UNTIL scurcetangth £m (6, 0); 

£P sourceleegth = 6 THES deatleegth :* @ ELSE destiength := 6; 


Write('source file name? '}; ReadLn(sourcenane); 
Write(‘Desetination file name? '); Reedin(deetname); 


write('Dieplay all reel numbere ou screen (y/n)? ‘pr 
ReadLn(print); 
print := UpCase(priet); 


Assign(fi, sourceeame}; Reset(f1, sourcelength); 
Aasigo(fo, deatname); Rewrite(fo, destlength); 


REPEAT 
IF eourcelength = 6 Tsss 
atcin 
alockread({i, bufferé, 1606, Actoe]Reed); 
FOR 1 t= 1 TO ActuelReed DO rfrom6(buffer6{i}, buffer0{1)}); 
Slockwrite(fo, buffer®, ActualRead); 
END 
Eee 
BEGIN 
SlockReed({f1, bufferé, 1000, ActcelReed); 
For 1 t= 1 TO ActuelReed DO rfromé(buffers[i], bufferé[i)); 
Slockwrite(fo, bufferé, ActualReed)) 
EMD; 
IF priet = 'Y' T8s8 
Fon 4 := 1 TO ActuelRead D0 
arcrn 
£¥ 1007 THEM Nove(buffer8(i), r, 8) 
ELSS Move(buffer6[i), r, 697 
WriteLnir): 
emp; 
UNTIL ActuelRead = 6) 
Closecfij; 
Close(fo}s 





only positive exponents: Turbo adds an 
offset of 129 to the binary exponent, while 
Turbo-87 uses an offset of 1023. 

The two conversion procedures use Shr 
and Shi to move the mantissa bits from one 
format to the other. Naturally, you lose 
some precision in going from Turbo-87 to 
Turbo format. Processing an exponent in- 
volves (1) converting it to an integer, (2) 
adjusting its offset, and (3) moving it to the 
new format. Because of the different 
ranges of numbers allowed, the RFrom6 
procedure converts large numbers 
to +/— 1E37 and small numbers to 0. 

You can use these procedures in many 
other ways, most notably to write pro- 
grams that can use either Turbo or Turbo- 
87 files —Robert Simons; Berkeley, Cali- 

| fornia 
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An inside look at 


The more you look into 386 compatibles, the more 
you realize that well thought-out design innovations 
{that really work} are few and far between. 

That's why our engineers set out to design the 
GV-386. They realized they could unlock more of the 
chip's potential. if only they could speed up data retrieval. 


without affecting system reliability. 
INNER POWER 


Here's how they did it: a high-speed RAM cache 


circuit—a full 64K of superfast 
memory—that puts your most fre- 
quently accessed data right at your 
fingertips. If you're ever involved in 
processing complex databases. long 
spreadsheets, or detailed engineer- 
ing drawings, you'll see the value of 
this innovation in a second...literally. 
Best of all, the cache circuit 
actually makes the GV-386 more reli- 


able than other high-speed machines, 


by sparing integrated circuits from 
harsh overloading. 


Our BBS 1s on-line 24 hours 
Call The Soft Stop at 918-252-9137 


Prices subject to change 








QUALITY THROUGHOUT 
Of course, our most important criterion when 


designing our super compatible wasn't speed—it was 


quality. Take a look inside the GV-386 and you'll see it 
everywhere: from the highest quality components avail- 
able to the intelligent use of special CMOS RAM to store 


system set-up information. On the outside, the fit and 
finish of the GV-386 would make Big Blue green. Even the 


GV-386 
Specifications 


(@ Available with |6MHz 
or 20MHz CPU 

(Zero Wait States 

(64K Cache (keyboard 
enabled} 

(IMB RAM on-board. 
expandable to 4MB 

@ Socketed for 80287 or 
80387 

(2 VO Bus runs at 8MHz for 
hardware compatibility 

Q Six 16-bit slots: Two 8-bit 
slots 

Q Price: 20MHz systems start 
at $2,750; I6MHz systems 
as low as $2.375 
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user's manual has impressed users and reviewers alike. 


Wed like to tell you more about 
what went into the GV-386. Give us a 
call and we'll give you the whole story. 
We'll also tell you about our exclusive 
30-Day Compatibility Guarantee, our 
full One-Year Warranty and our toll- 
free support service. 

The GV-386 from PC Designs. 
With design innovations this 
advanced, at this price. it’s an 
open and shut case. 


PC : 


Call us now at 1-800-32-BIT PC 


1800-322-4872}) 
2500N Hemlock Circle Broken Arrow OK 74012 
© 918-251-5550 (Fax 918-251-7057) 


19 Rector Street Suite 2705 New York NY 10006 
» 212-514-7280 (Fax 212-797-3973) 


QuickBASIC 
Basics And More! 


“No matter what your level of programming experi- 
ence, you'll find this book irreplaceable when you 
start to program in QuickBASIC.”" — Online Today 


Are you a programmer intrigued by Microsoft" 
QuickBASIC? Now’s the time to jump into this 
hot new programming environment. MICROSOFT 
QUICKBASIC —completely updated for version 
4— is a great introduction to all the development 
tools, features, and enhancements in Microsoft 
QuickBASIC. And there's more. Six specially 
designed, full-length programs—including a 
database manager, an information-gathering and 
data-analysis program, and a nifty chart  pro- 
gram —that highlight exciting language elements 
and reinforce structured programming  tech- 
niques. MICROSOFT QUICKBASIC. The road 
to QuickBASIC proficiency starts here. $19.95 


Microsoft Press 


Hardcore Computer Books 


Available wherever books and software are sold. 


Or cail in your credit card order, 800-638-3030 (in MD 824-7300). Refer to ad PM78. 


Book Code 86-96387. 
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T added a “version detector” to Mr. Si- 
mons’s program—it’s easy, since each 
version has a different size for its real num- 
ber type. With the detector added, the pro- 
gram can not only read files from either 
version, it can run under either version as 
well. Figure 5 is a short program to create 
data files so that you can try out the conver- 
sion program. Note that in two places, 
there are pairs of lines, one for Turbo and 
one for Turbo-87. Just comment out the 
one that’s not appropriate for the version 
you're using.—Neil J. Rubenking 





Brightening backgrounds on an XT 
with CGA 


Regarding the Test_High_Intensity_Back- 
ground program (Languages, December 
22, 1987), I could not get the program to 
function on an XT with CGA. The screen 
would simply go blank until { ran another 
program. I reviewed port O3D8h in the 
Technical Reference manual and it states, 
“This is a 6-bit output-only register (can- 
not be read)."* In view of this, I think the 
places in procedure SetBlinkBit that at- 
tempt to read that port are wrong. 

I was able to get the program to func- 
tion properly by changing procedure Set 
BlinkBit as follows: 

If Indicator = On 
THEN Port(Control]:=$09 
ELSE Port(Control] := $29; 


—Kenneth Beaudrie; Denver, Colorado 


That's perfectly true. By sheer accident, 
the program as shown works on my own 
system and (I assume) that of the author. 
But you cannot read the CRT Control port, 
| and the program as shown previously was 
incorrect.—Neil J. Rubenking 





Speak Your Language 


Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we'll pay you $50 or 
| more for any tips we print, plus an extra 


$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
| Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 
' NY 10016. PCy 
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0% 
OF THE 





NATION’S 


TOP CEOs 
ADMIT 








THEY HAVE 





A DRUG 





PROBLEM. 


CEOs at 30 of America’s 
top 50 companies have ac- 
knowledged that they have drug 
problems within their 
organizations. 

They have good reason for 
concern. Research shows that 
drug abuse severely cuts the 
productivity of more than one- 
sixth of the nation’s workforce. 

So these executives have 
taken two important steps. 
First, they’ve made it corporate 
policy not to tolerate drug use, 
by anyone at any level of the 
company. Second, they're 
offering help to drug users by 
establishing employee educa- 
tion, assistance, and drug 
treatment referral programs. 


If you feel it’s time your 
company faced up to its drug 
problem, expert guidance is 
available to help you compare 
model drug programs, discuss 
legal questions, and educate 
your employees. 

Please call the National In- 
stitute on Drug Abuse Work- 
place Helpline for CEOs and 
managers: 1-800-843-4971. 
From 9:00 a.m. to 8:00 p.m. 
eastern time Monday through 
Friday. 

You'll be in good company. 


PARTNERSHIP FOR A 
DRUG-FREE AMERICA 


Presenting the Ricoh PC LASER 6000 
personal printer. 

At six pages per minute, it’s the perfect 
tool for people who like to work, not to wait. 
A printer that'll give your input the kind of 
output you'd expect from a machine four 
times its size. 

Its sleek, compact body measures in 
ata mere 16 inches wide and 16.5 inches 
deep. Which practically gives you the freedom 
to place it just about anywhere in your office. 
(However, we simply suggest you put it next to 
your PC) 

Italso comes with its own printer 
control language that’s supported by a variety 
of popular software programs. Add one 
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of our optional emulation cards, and your 
choice of compatible software is virtually 
unlimited. 

The Ricoh PC LASER 6000 also has 
one megabyte of memory (expandable to 
two) so you can print the most sophisticated 
desktop publishing graphics. 

And best of all, it’s very affordable. 

So, the next time you're waiting 
around for your current office printer to 
print, look into buying a Ricoh PC LASER 
6000 for yourself. 

Its a great way to get out on your own. 

For more information on the Ricoh PC 
LASER 6000, call 


1-800-HI-RICOH. Taser PRINTERS 
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PRODUCTIVITY 
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Upgrading your machine to allow multitasking options; testing a batch file for missing 
parameters; a full explanation of the assembler RET instruction. 





Differences between the four forms 
of the assembler RET instruction 


Can you explain the use of the assembler 
RET instruction when used with an oper- 
and? For example, does RET 6 mean to re- 
move 6 bytes or 6 words from the stack? If 
it can be either, how can one tell? Also, ex- 
plain how the FAR and NEAR procedures 
affect the RET instruction with and with- 
out an operand. Finally, can the operand 
ever be odd?—David Thompson; Olive- 
hurst, California 


The assembly language instructions 
CALL and RET (return) are complemen- 
tary parts of the same operation. Used to- 
gether, they simplify access to subroutine 
procedures much like their high-level lan- 
guage counterparts. The CALL/RET pair 
allows the normal program flow of execu- 
tion to be interrupted and restored in a con- 
trolled manner. Although conceptually 


very simple, the explanation of CALL and | 


RET requires some background. 
Inside the 8088 chip, the register pair 


CS:IP points to the address of the next in- | 


struction a program will execute. The CS 
(Code Segment) register points to the start 
of a 64K block of memory. The IP (In- 
struction Pointer) register contains the off- 
set (in bytes) of the instruction from the 
start of that 64K block. This type of ad- 
dressing is known as segment:offset and is 
required because of the segmented memo- 
ry architecture of the 80xx family of 
CPUs. 

If the addresses of two areas in memory 





are within 64K bytes of one another and 
are described by the same segment (with 
different offsets), they are termed NEAR 
relative to each other. Two addresses that 
are more than 64K bytes apart or that use 
different segments are termed FAR. A 
NEAR CALL transfers control to a new 
offset relative to the current seg- 
ment—changing the IP register, but not 
the CS register. A FAR CALL changes 
both. The RET instruction, the comple- 
ment to the CALL instruction, also has a 
NEAR and FAR form. 

The segment doesn’t change when the 
CALL instruction is used to transfer con- 
trol to a NEAR address. Because of this, 
only the offset from the start of the seg- 
ment of the instruction following the 
CALL need be saved. The offset, a word 


(2-byte) address, is saved on the stack by 





moving it to the memory position pointed 
to by the SS (Stack Segment) and SP 
(Stack Pointer) registers. Then, 2 bytes are 
subtracted from the SP register to point 
SS:SP to the next free stack position. 
When a NEAR RET is encountered, 2 
bytes are added to the SP register and the 
word located there is loaded into the IP 
register. This returns control to the instruc- 
tion following the CALL. 

The process is similar for a FAR 
CALURET except that in addition to the 
offset, the segment of the instruction fol- 
lowing the CALL must be saved and re- 
stored. In this case, 2 words (4 bytes) of 
stack space are used to hold the segment 
and offset return address. The segment is 
placed on the stack first, followed by the 
offset. A FAR RET removes the far ad- 





dress from the stack and reloads the CS 
and IP registers. 


PASSING ON THE STACK DOS and 
most other assembly language programs 
generally use the CPU registers to pass pa- 
rameters to and from operating system 
functions. This is done because of the high 
speed of register-to-register operations. 
OS/2 and most high-level languages, like 
C and FORTRAN, pass their parameters 
on the stack using the PUSH instruction. 
After the called procedure executes the 
RET, the stack is cleaned by adjusting the 
SP register to point to its original position. 
The same number of bytes PUSHed is re- 
moved by simple addition. (This is be- 
cause the stack pointer grows smaller as 


data is added.) For example. the following | 


code fragment might be used to call the 
NEAR procedure FIND_AREA that cal- 
culates a room’s square footage. 


MOV AX, [LENGTH] 
PUSH AX 

MOV BX, [WIDTH] 
PUSH BX 

CALL FIND AREA 
ADD SsP,4_ 


And the procedure might be represented as 
FIND_AREA PROC NEAR 


RET 
FIND_AREA ENDP 


Remember that all data must be re- 
moved from the stack in the reverse order 
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that it was added. In the preceding exam- 
ple, data is added first using the PUSH in- 
struction twice. Then, the CALL instruc- 
tion places the offset of the instruction 
following the CALL onto the stack and 
transfers control to the procedure. The 
RET in the routine FIND_AREA resets the 
IP to point to the instruction following the 
CALL. Finally, the 2 words (4 bytes) of 
data are removed by the calling procedure 
by adding a constant directly to the SP reg- 
ister. 

Each time the FIND_AREA function is 
called, the instructions to readjust the stack 
will have to be included in the calling pro- 
gram. Some code space can be saved if the 
called procedure removes its own parame- 
ters. But be wamed, the following code 
will not work. 


FIND AREA PROC NEAR 


FIND_AREA ENDP 


In this case, the two words being re- 
moved from the stack by the ADD instruc- 
tion are the wrong two. The addition will 
move the SP register by the correct 
amount, but it will discard the return ad- 
dress and one of the data parameters—the 
last 2 words placed on the stack. The RET 
instruction will then blithely load the value 
of [LENGTH] into the IP register, trans- 
ferring control at random, and your pro- 
gram will most likely crash. 

In order to accomplish the desired ef: 
fect, the RET instruction provides an op- 
tional form that accepts a parameter: a 
number to add to SP after retrieving the 
correct retum address. The parameter is al- 
ways specified in bytes, regardless of 
whether the RET instruction is NEAR or 
FAR. The FIND_AREA procedure could 
then be coded correctly as 


FIND AREA PROC NEAR 


RET 4 
FIND_AREA ENDP 


STACK ALIGNMENT Because the 
stack instructions store and retrieve data 











exclusively in 16-bit words, the SP register | 


should always be even. This ensures that 
all access takes place on word boundaries. 
Ifthe SP is odd, two memory accesses will 
be required toretrieve each word, and pro- 
gram execution will be retarded. And since 
it is only possible to PUSH words, the pa- 
rameter in the RET statement should al- 
ways be even. 

For trivia buffs and programmers who 
write sorts and other time-critical code, the 
only practical difference between a NEAR 
and FAR RET is in the execution time. A 
NEAR RET executes in 16 clock cycles 
and a FAR RET requires 24. A NEAR 
RET a uses up 20 clock cycles—the same 
number as it takes to execute an ADD SP, 
n instruction after a normal RET. But a 
FAR RET a is specified as taking only 23 
clock cycles, one less than without the pa- 
rameter. 





Productivity Tip 


The absolute best reference for obtaining 
technical information on [BM hardware 
and software products has to be the /BM 
Technical Directory. Available from 
IBM, it lists over 100 technical publica- 
tions covering topics from the IBM Mouse 
to the PS/2 Model 80. To request a free 
copy, simply call (800) IBM-PCTB. 





Choosing an upgrade path to allow 
multitasking options 


I am planning to upgrade my PC so I can 
do multitasking. Your April 12, 1988, PC 
Tutor column has me wondering about the 
wisdom of going the OS/2 route. Would I 
be better off getting an 80386-based ma- 
chine and using DOS 3.3 and Microsoft 
Windows/386?—Dale Mcintyre; Center- 
ville, Utah 


One important thing your letter left un- 
specified was exactly what programs you 
want to multitask. This determines the best 
course for an upgrade. For example, if you 
simply want to be able to simultaneously 
run more than one of your current DOS ap- 
plications, you should probably avoid the 
OS/2 operating system. 

OS/2 suffers from the same limitations 
that come with the Windows environment: 
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THERE ARE FOUR WAYS 
TO MEASURE THE 
SPEED OF A LAN. 


1. 





Ours only wins in three of them. 


How fast does it install. 

We have no competition in this category, LANLink 5X installs 
in about fifteen minutes, and it doesnit take a technician to do it. 
Since LANLink 5X uses standard parallel or RS-232 serial ports. 
installing a network means little more than connecting the cable 
and loading the software. 

With hardware LANs, installation can easily take two days- 
one to set it up and one to tweak it. And it also takes someone 
who really knows what he's doing, That is, someone expensive. 


How fast does it transmit. 


Okay. this is the category we dont win: the hardware LANs 
are generally a little quicker. At least, they are under optimal condl- 
tions, which is how they rate themselves. 

But LANLink 5X is pretty quick, too. At half a megabit per second, 
its way out ahead of any other software LAN, and right at the heels 
of the hardware types. Which, of course, are far more expensive. 


How fast does it maintain. 
The real cost of a network is not so much the initial price as it is 
the continuing outlay for maintenance-adapting it to changing needs. 
That's something LANLink 5X does practically on its own. 


4. 


Running under PC-MOS/386" or PC-DOS, it tums your server PC 
into a multitasking controller, driving a truly expandable LAN that 
is easily and quickly upgradable. 

A hardware LAN, on the other hand, becomes obsolete as new 
technology Is introduced. And, to keep the network up and running 
as applications change. you need the attentions of a technician, on 
a continuing basis. A very well-paid technician. 


How fast can you pay for it. 


Now we've arrived at the bottom line, where LANLink 5X is 
toughest to beat. You can install a five-user LANLink network for 
about the same cost as the LAN board in a board-driven network. 
On top of that, factor in what you save on installation and mainte- 
nance time, and the difference is pretty dramatic. 

LANLink 5X is available immediately, and it comes with a money- 
back guarantee. Its price of $595 includes a server and a satellite 
module plus the network operating - , 4 
system. Additional satellites are avail- BL, J,'/4/,, ER eae 
able for $125. 

For complete details on the fast__|_ —<————— 
est software-driven network avail: = — = 
able, call 800-451-LINK. : 

LANLink 5X. Because three out 
of four ain't bad. 
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Bring PC MAGAZINE, the 
“silent salesman,’ into your 
store and provide your cus- 
tomers with clearly written com- 
parative reviews of the hardware 
and software you carry! 

Knowledgeable PC users tum 
to PC MAGAZINE 22 times a 
year for in-depth evaluations con- 
ducted by PC Labs, our indepen- 
dent product testing laboratory. 

Increase the sales of your 
inventory and earn additional 
profits with PC MAGAZINE. For 
more information on how you 
can sell the profit leader, call 
(212) 503-5331 or write: 

Chris Cherry—Retail Sales 

Representative 

Ziff-Davis Publishing Company 

One Park Avenue 

New York, NY 10016 
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only programs that have been specifically 
written to take advantage of unique proper- 
ties of the environment can be multitasked. 
Under OS/2, current DOS applications can 
be mun, one at a time, in what is known as 
the ‘DOS compatibility box.’’ (Or the 
“*penalty box,’’ to PC pundits.) Since only 
one program can be run, you may as well 
stick to DOS. 

If you think that you would like a full- 
Screen graphics environment, menu-driv- 
en windowing, and mouse interface, then 
Microsoft Windows/386 may be a good 
choice. But, again, unless your DOS ap- 
plications have been written to take advan- 
tage of the Windows environment, it’s go- 
ing to be a forced fit. You'll be running 
character-based applications in a graphics 
mode and paying for it with a loss in gener- 
al performance. You will gain the ability to 
have more than a single DOS application 
loaded at a time and you'll be able to hot- 
key between them. 

If you like your current programs, be 
they text or graphics, and all you want to 


do is switch quickly from one program to | 


another without interrupting your work, 
you may wish to consider VM/386. Like 
Windows/386, VM/386 is a ‘‘hypervisor"’ 
program. VM/386 uses the ‘‘virtual 8086"* 
mode of the 80386 to create completely in- 
dependent virtual machines. You can 
spawn as many machines as you have 
memory to support and tailor their config- 
urations individually by specifying the 
amount of conventional, extended, and 
LIM memory allocated. Each virtual ma- 
chine loads its own copy of DOS and can 
have separate CONFIG.SYS and AU- 
TOEXEC.BAT files. Pressing the Ctl- 
Alt-Del keys to reboot, or crashing a ma- 
chine with software, will affect only the 
current machine. 


UPGRADING HARDWARE But great 


| software requires great hardware. If you 


currently own a first-generation PC (a ma- 
chine with an 8088 or 8086 as the CPU) 
and feel you need more computing power, 
you should definitely upgrade. But just as 
definitely, you shouldn’t even consider 
buying a computer that is built around an 
80286 chip. Limited by its early hardware 
design, the 80286 doesn’t provide enough 
support for a good multitasking operating 
system. 


Traditionally, most 80286-based ma- 
chines have been used solely as fast PCs, 
and will be limited in the future to running 
only the 16-bit versions of OS/2. The 
80386 microprocessor, however, is a 
whole new ball game. An improved chip 
design, higher clock speeds, and the abili- 
ty to move data in 32-bit chunks combine 
to put the computing power of a main- 
frame on your desktop. 

In addition to being able to run all 
80286 operating systems and software, the 
80386 provides two major enhancements 
over the 80286: a built-in memory-man- 
agement and paging system and 32-bit op- 
erations and data types. Applications de- 
signed to take advantage of the 32-bit 
mode of the 80386 will provide a clear up- 
grade path dnd not just an incremental 
change. 











Determining if a batch file is missing 
a parameter 


in an MS-DOS batch file, is there any way 
of checking whether the value of a replace- 
able parameter is missing?—Howard 
Fairman; Mount Royal, Quebec, Canada 


Todetermine if areplaceable parameter in 
a batch file is empty or missing, simply 
add an extra character to each side of the 
equality test. The following batch file 
demonstrates the technique. 

IF %1t == t GOTO LABEL1 
ECHO PARAMETER OKAY 
GOTO END 

sLABEL1 

ECHO PARAMETER MISSING 
sEND 





Ask the PC Tutor 


The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To sce your questions answered here, 
drop a line to PC Tutor, PC Magazine, 
One Park Avenue, New York, NY I[00I6. 
We're sorry, but we cannot answer ques- 
| tions personally. PC} 
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naw mica from Micro- 
soft and Logitech; the 

first 5 VGA add-in cards; 
Univation’s LiteNet; TSR 
calculator emulation 
programs; Colorscar/2; 
u rotonng 0S/2 hey- 
board; FREE Run pro- 
gram; more. 


10/27/87—PC Labs 
tests 10 hot ares: 
shaats; 3-0 spraad- 
Sheets that provide 
missing links; naw 
Pec he 
laptops; ion- 
size monitors; 386 Turbo 
boards; the new Multi- 
Mate; text-onented data- 
basa softwara; FREE 
supar clipped utility 
works with any applica: 
tion, more. 


pr 
1 Compaq Aces 
IBS Again 


1/26/88—1BM's 0S/2 re- 
viawed; PC Labs tests 
20-MHz Deskpro; do-it- 
ursalf 386s; 17 Lotus 
-2-3 add-ins; add-ins 
word , da 
tabase managamant, 
and printing/graphics/ 
utilitias; sharing laser 
printars; Turbo Pascal 
4.0; music programs; 6 
naw FAX boards exam- 
inad; FREE Paint pro- 
gram; more. 


10/13/87—Desktop pu’ 
lishing on tha PC; PC 
labs tasts GEM 
Publisher, Tha Office 
Publisher, PageMakar 
and Ventura Publishar; 
tha bast large-scraan 
Monitors, laser print 
mice and scannars; 
highest-spaed ATs; 32 
braakthrough taxt and 
eraphics dog pl 
Hing checkars; FR 
Pop-Up a up addrass be 
dialer; more. 


1/12/88—THE BEST OF 
1987—A4th Annual Best 
& Worst Editors’ Per- 
sonal Picks; 1987 

Awards for Technical Ex. 
cellenca; Tandy's 1000 
Serias; remota comput: 
ing solutions; 4 Fiber- 
optic LANs; PC Labs 
tests 5 communications 
programs, 9 plug-and- 
play data transfer prod- 
as enHEE Help utility; 


b- — 9/29/87—PC Labs tasts 


12 hot 386 boxas; 12 


Desktop keyboard macro pro- 


grams; 13 full-featured 
priest Managars; be 


add-ons; 14 disk 
agnostic rogram: 
OS/2 and anguagas 


columns premiere, 
looks at Turbo C i 
I8M's Model 25; K8X 

board extender exam- 
ined; FREE RN subdirec- 
tory utility, more. 


FILL IN THE INFORMATION GAPS 
IN YOUR PC MAGAZINE LIBRARY 


Complete your library of IBM-Standard reference information 
with back issues of 





12/22/87—Microsoft Ex. 
cal raviawad; PC Labs 
tasts 9 affordabla 386- 
based PCs; 16 EGA Plus 
cards reviawed, 8 plot: 
tars; 6 TSR note-takers; 
5 sales-lead trackers; 
Microsoft Windows; Om: 
nis Quartz; Windows 
Graph; adding subdirec- 
torias and hard disk 
compatibility to retuve- 
nate old programs; 
FREE PRN2FILE.COM 
program printing utility; 
more. 





8/87—36 tiga tech 
input devices examined 
noun tablets, track: 
balls, touchscraans, 
light pans, mica and 
kayboards; 9 Norton 
challengers; ‘TAT multi- 
function boards; 6 data- 
pace graphic systams; 

TSR desktop of anizers; 


Oiractory Magic utility 
program; more. 


Order back issues of PC MAGAZINE by retuming the attached coupon or ciearly written order form, and maii it 
la 


with $8 per copy ordered ($9 in Cana 


5999 ° 


Please shi 


me the checked coples. | am 


enclosing $8 for each issue ordered ($9 in 
Canada and alt other foreign countries, U.S. 


currency only). 
Issue date: 
D 3/29/88 
D 3/15/88 
D 2/29/88 
0 2/16/88 
CD Other. 


ORDER TODAY, QUANTITIES ARE LIMITED! 


0 1/26/88 «=O 11/24/87 0 10/13/87 
01/12/88 = 40/87 §=— 9/29/87 
O 12/22/87 0 10/27/87 0 8/87 

D 12/8/87 


and ail other foreign countries) to: Ziff-Davis Publishing Co. « P.O. Box 
rry Hilti, NJ 08034 « Attn: F. Hunter. Other issues available. Call 1-609-354-4975. Mail orders only. 


Ziff-Davis Publishing Company, Attn: F. Hunter 
P.O. Box 5999, Cherry Hill, NJ 08034 


0 Check/Money Order enclosed$__. = = SSCS 
A SSS SS eS SS 


COMPANY. 


ADDRESS_—________SE 
STATE___ZIP. 


CITY. 
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| Bentley-286/12 
== $1095 


12MHz 80286 processor, IMB RAM, 1.2MB floppy drive, 
dual floppy/hard drive controller, 200-watt power supply, and 
keyboard. 


© With 40MB HD Seagate®, 28ms ......... $1525 
e With 70MB HD MiniScribe®, 28ms....... 


a) 


RAM =. $159. inghresolaton $349 


Color Monitor 
12" tube, 
nee $53 CGA monitor ...... 





A lot of computer for yeur money 





ie ge oa 


‘ a P< 
Bentley-286/10 


Base System 
10MHz 80286 processor, SI2KB RAM, !.2MB floppy drive, 

dual floppy/hard drive controller, 200-watt power supply, and 
keyboard. 

© With 40MB HD Seagate, 28ms .........-+ $1419 
© With 70MB HD MiniScribe, 28ms ....... 





... plus a one-year warranty! 





Bentley-286/8 
Base System .......ccccecsceececs $845 


8MHz 80286 processor, 5I2KB RAM, 1.2MB floppy drive, 
dual floppy/hard drive controller, 200-watt power supply, and 
keyboard. 

@ With 20MB HD Seagate, 65ms 
© With 40MB HD Seagate, 28ms 


re ry 


eeeccerece 


Hard Disk Drives 


High Quality ¢ High Capacity Storage 
Low Price ¢ High Performance 
One-Year Limited Warranty 

For Your Bentley-286 


40MB Seagate (28ms).............. 





PC Hard Disk Kits- 

Quality 30MB and 40MB hard disk kits for the IBM PC and 
compatibles, Each kit includes a half-height Winchester hard 
disk, hard disk controller, cables, software, mounting hard- 
ware, and complete illustrated installation manual. 


43MB MiniScribe (25ms)............ $459 
70MB MiniScribe (28ms)............ $649 


~ 








Bentley Turbo-10 


Base System ... 
Turbo-charged XT-compatible 8088 processor running at 
10MHz, 640KB RAM, one 360KB floppy drive and controller, 
eight expansion slots, 150-watt power supply, and keyboard. 

© With 30MB HD MiniScribe, 65ms 
¢ With 40MB HD MiniScribe, 61ms 


internal Tape Backups-Avoid disk swapping; 
use streaming tape for your IBM PC, AT, or 
compatibles. 


60M 
For PC or AT.$389 For the AT 


.$439 








Computer Products 
1700 Still Meadow Cove Round Rock, Tx. 78681 
Amazing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental U.S.A. Thirty-day, money-back guarantee 
(does not include return freight). No surcharge for 
MasterCard, VISA, COD, or cashier's check. For- 
tune 1000, university, and institution purchase 
orders accepted with approved credit. Prices are 
subject to change without notice. One-year limited 
warranty. 
Sales Hours: Mon.— Fri. 8 a.m.— 9 p.m. 
Sat. 9 a.m.— 5 p.m. 
Tech. Support: Mon.— Fri. 9 a.m.— 5 p.m. 


2OMB Minot (8) urns snes $279 eee cinese, Order Toll Free 
OMB MiniScribe (65ms) ............. -....... 
BAVA savisane eae SN ee cael $369 oe ha mee a $00-234-4442 


20MB 
For the Compaq Portable 


Tech Support: 512-250-8202 








Tired of ae ing Floppies? 


Get rid of your tennis shoe network 


with ManyLink. 


You need to share a document,so 
you walk a floppy to an associate. 
Or you need something printed, so 
you walk a floppy to someone who 
has a printet on their PC. Which 
means they have to stop what 
they’re doing. Maybe you have a 
message fot someone. Ot just want 
to chat. More walking. More intet- 
tuptions. More bother. 


Stop walking, start sharing. 

You can stop walking floppies 
around and start sharing documents, 
printers and messages—all three 
features—from one software 
package: ManyLink fot PCs. It even 
allows you to do 5,25” and 3.5” disk 
conversions between PCs and PS/2s. 

No other PC network is so 
versatile or so easy to install and run. 
Or so economical. You can connect 
two PCs with ManyLink for only 
$165. 


Share files while you work. 
It’s simple. With a couple of key- 


strokes you can request a disk file 
from anothet ManyLink connected 
PC, then go back to your work. File 
transfet is accomplished “in the 
background” —without interrupting 
you ot the other PC. A polite beep 
on yout computer tells you when the 
file arrives. Files you don't want to 
share can be locked co protect data 
from network access. 


Share printers without 
leaving your desk. 


Send your jobs to any printet 
connected to a PC running Many- 
Link. While yout job is being 
printed, you can continue yout work 
because all printing—like file 
ttansfering—occurs unnoticed in the 
background. 


Chat with another PC user. 


You can send and receive brief 
messages to anothet ManyLink 
connected PC without leaving yout 
application. Telephone messages, 


CIRCLE 147 ON READER SERVICE CARD 


instructions, questions ot what- 
ever...appear on yout screen. 


Costs that won't run away 
from you. 


ManyLink fot PCs fills yout 
networking needs now and can grow 
easily and inexpensively as you 
expand. Each $165 ManyLink for 
PC package contains all you need to 
make two PCs communicate: a 25‘ 
serial cable, instruction manual and 
software. Each additional package 
allows you to connect anothet PC, 
and so on. Add PCs as you want, 
when you want. 


Take a walk (or 
ran) to your dealer 
now for ManyLink 
for PCs. Or contact 
NetLine, 85 West 
Genter, Provo, 
= Utah 84603. 
a Telephone: 
(801) 373-6000. 


lx Net Line 


fb Mywt an 


@ FRANK J. DERFLER, JR. 


CLINIC 








X.25 services are the best 
alternative for linking LANs over a 
wide area 


We have four IBM Token-Ring Networks, 
one at a central location and three at satel- 
lite locations. We want to link them so that 
the PCs in the satellite networks can access 
a database maintained on a file server at the 
central location. What software and asso- 
ciated communications equipment do we 
need in order to do this? —Michael Milliet; 
New Orleans, Louisiana 


How to make wide-area links between 
LANs is an increasingly popular question. 
Since the answer depends on the LAN op- 
erating system, I’m going to assume you 
are using IBM's PC LAN. Novell and Ban- 
yan, for example, have different solutions. 

You'll need a fast and invisible multi- 
point link between the LANs. The best 
choice is an X.25 network from one of the 
major carriers like Tymnet, Telenet, or 
Accunet. Each LAN will need a gateway 
into the X.25 service. 

Eicon Technology Corp. has hardware 
| and software that let one PC on your LAN 
become a gateway between the LAN and 
an X.25 network. This hardware/software 
combination uses the NetBIOS you al- 
ready have to support PC LAN and to link 
the gateway with the LAN. You can call 
Eicon Technology Corp. at (514) 631- 
2592. 

You'll need one set of Eicon Access/ 
X.25 hardware ($1,695) and Attach/X.25 
software ($400) foreach LAN. You'll also 
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need a dedicated leased telephone line 
from the central-site LAN to the nearest 
Tymnet or Telenet entry point. The cost of 
this line is set by local telephone tariffs. 
Depending on the traffic, you may need 
leased lines from each satellite location to 
their nearest entry points, or you may be 
able to use slower, dial-up X.25 services 
for the satellites. 

The cost for using Tymnet or Telenet is 
based on the volume of data and other fac- 
tors. You should figure roughly a dime per 
thousand characters. 

You would be smart to call your local 
Tymnet, Telenet, and Accunet (AT&T) 
representatives for bids. They can provide 
just the network service or do the whole 
job for you, for a price. 





NetBIOS Reporting Utility: Part 2 
Tap into the talk between 
applications and NetBIOS 


In the last issue, we published a utility | 


called RNETBIOS that monitors and dis- 
plays the commands contained in the net- 
work control block that are sent from the 
application program to the NetBIOS ser- 
vice module. 

RNETBIOS contains the English-lan- 
guage definitions for 36 functions request- 
ed by application programs. As applica- 
tion programs make these calls, 


| RNETBIOS lists them on the screen. The 


requests scroll down the screen so that you 
see a running description of what the appli- 
cation has done. 

RNETBIOS also watches for messages 








A simple utility that captures NetBIOS hex return codes and translates them into their English- 
language equivalents; the best way to make wide-area links between LANs. 


and requests coming from NetBIOS mod- 
ules in other PCs and reports what type of 
commands they contain. 

This RNETBIOS program is useful for 
people developing NetBIOS applications. 
Itlets you see if your code is working with- 
out taking a lot of space in RAM. 

ENETBIOS is the left-handed twin of 
RNETBIOS. ENETBIOS captures hexa- 
decimal retum codes sent from the Net- 
BIOS module to the application. The great 
majority of these retum codes signal error 
conditions, but a few, like Command Still 
Pending, are used in almost every transac- 
tion to indicate that the module is alive. 

The ENETBIOS program is useful as a 
debugging tool. It lets you see the results 
of the NetBIOS module’s activity in your 
LAN operating system as well as certain 
network adapter card functions. 

The easiest way to obtain ENETBIOS 
.COM is to download it from PC MagNet. 
Instructions for using this service are given 
in each issue’s Utilities column in the ‘By 
Modem’ sidebar. The source code for 
ENETBIOS.ASM, which you can use to 
automatically create ENETBIOS.COM, is 
listed in Figure 1. 

The code for ENETBIOS is similar to 
the code for RNETBIOS in that they are 
both TSR programs that occupy about 
1,100 bytes. ENETBIOS, however, looks 
at a different byte in the network control 
block and contains the English equivalents 
of these hex return codes. 

The program contains English mes- 
sages for 30 of the 256 retum codes. Some 
of the categories of return codes are 
grouped together into generalized mes- 
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TITLE *EWETBIOS - resident progran to displey METBIOS commands 

pin eae SS Ns Ae AS SO So 

3 This program will get the second byte (WCB command field) end 
compere thie field ageicet the fn tehle. Tf there ie © match then 
the neesege which corresponds with the byte is dipleyed on the CRT. 


The displey sterte at column 45 end renges hetveen lines @ end 23. 
hen the line reaches the bottom it starte at the top leaving en 
eudit treil which can help you in determiniog METSIOS problems. 


696  SEGHENT PARA PUBLIC ‘CoDE’ 

ASSUME C51 CSEG, DS 1COEG, BS 1CSEG, ANCSEG 
one leon 

START: 


MP | INITIALIAN 


(ce) @iff Communicetines Co.°,"3,18 
2284,° Randol Tigrett® 24 


jetore old interrup. 


The fn table Will be mopped ageinet the mecsege teble to produce zhe 
right Fequ he diepleyed 


38, 
orn, 


1 
O22n, O23n, S248, O245 


*Invelid Suffer Leogth* 
°Mesesge Guffer Too Small 
*Seasion Munber Not Active: Wo Opace In Adapter®, 
Command Wee Cenceled*,®,°Duplicete Name In Locel table 8 
*Locel Same Table re Full*,6,°Osleted Mame Ie Active", 
*Locel Session Table Ie Ful: “Listen sot Outetending on Remote cpue,@ 
*Illngel Mame Mumber*,#, *Cannot Find mame / Wo Anawer*, 0 

‘Rane In Use Hleewhe: 

“Same OSleted / Ho Cutetanding Commande*,#,°Session Ended Abnormally°,# 
sneathioa Two Or Mora Active Same: 


*Illegel Commend code~,0 


“Cancel Request / Sc Pending Commands 
~pndet erninable Setwork Error*,@ 


“Command Ze Still Pending, 
“adapter Hee nel functioned’ 


3 

be 
ab 
db 
db 
Db 
ob 
ob 
Db 
Db 
Db 
ob 
ob 
bb 
Db 
ob 


Jeererecer en enee. 
i} Intercept the 
Joseneeeennnne 
WETBIOS_IvT PROC 
AHSUME CO1CBEG, NO 1MOTHING, EQ: MOTHI@N, $5: NOTHING 


+ block command and 
rdiepley meeseege 
freturn from interrupt 


Look np the fnnetion number io the teble end get English equivelent. 


“pRoc 
ASSUME CHICSEG, DS:SOTSING, Me:MOTHING, AN:SOTHING 


jeave registers 


AM, OYTE PTR CO1[6201] 


SI, OFFSST FA_TASLE 
CX, LEW_YW_TARLE 


iGet matvork contro] 
shlock return code 
Source of nusbere 
?Qumatity to search 


3 Routine to fina natwerk error ar hed odapter 


jundetersined cetwork 
serror? 


yedapter melfuncticn ? 


yOet function nuater in AL 
pretch? 
Tes, tranelete 


£ap 88g S498 


ion Iv Closed*,6 





jlo, loop agean 
iMo match found 


mag # totel_nege - cx 


Found e matching functine. U 
Lats 
an, cL 
CX, LEW_PR_TABLE 
6x, OFFST MEG_TABLE ;Source cf moseeges 
AB, CL 
Hs 


1Does mag count = target? 
s¥ee, go print 


1Get char 

tf ont O 

} keep scenoing 

i and try for metch 


18eve row/co) 
Bat cursor position 
yet cofumn 45 


* 
# increment the diepley line for command eudit : up to 23 lines 


move line veriable 
jinto dh 

jadd 1 to mont ile 
jie Line >» 23% 
syee then line = 0 


reeve line number 


pclear diepley eres 


}8at cursor position 
jet column 45 

schech next line 
joant lime >= 2) 
ayes, line = 0 


ERGREE HSeeS GSSSSHss ELSE E 


jelear next llso 
sake line blue 
jelear ell ettributes 
amp to 38 epacos 


irestore cursor locetion 


ireetare registers 


LOAD_HSG 


iget matblee isterrapt 


istese nethios interrupt 


iteplece nethios interrupt 
iwith mtart ef program 


OX, (OPFSEY INITIALIZS - OFFHWT CSEG + 15) SHS 6 
AM, 37008 
2in 


BE SEE G8 882 


OTaRT 





Figure 1: The source code for ENETBIOS.ASM, a program that monitors and displays return codes sent from NetBIOS to the application. 
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“We've got to stop 
meeting like this.’ 


Put IER Rivin er 


Instead of walking back and forth to the fax machine, and waiting around, you can send and receive 


fax messages at your desk. 
JT Fax Portable -$495 
JT Fax Portable slips into your 
pocket and plugs into any MS DOS 
machine's serial port to let you fax from 


JT Fax"-$395 
Call's Order "nero 


With JT Fax in your PC, you 
can send and receive facsimile 
To find out why the award-winning 
JT Fax has been receiving such high praise, 
call us at (404) 564-5566. 


I 
weltE2 QUADRAM 


PRODUCT OF THE YEAR 





messages, including signature and 
letterhead. 





(Quadram logo and JT Fax are trademarks of Quadram 
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With a backup system from Irwin, you won't 
have to shuffle floppies all day just to protect 
your data. 

Because our tape drives store up to 64 
megabytes on a single minicartridge. 

Ina fraction of the time you’d spend making 
floppy backups. 

Irwin's 


EzTape’ software 
makes it hassle- 
free. Instead of 
complicated com- 
mands and pro- = 
cedures, it has Automatic are that you can 
set and forget. To store data automatically, every 
night, every weekend —whenever you want. 

There's even On-Line Help for fast answers 
without burying yourself in a manual 

Our drives fit every popular personal com- 
puter and our space-saving internal drives fit 
right into your floppy disk slot. 

An Irwin system works with all the popular 
networks, and just one of our tape drives can 
handle every computer on your LAN. 

And our patented AccuTrak” precision 
tracking technology allows you to transfer data 
from a PC toa PS/2 to a Mac. 

That's a promise no other system makes, 
because no other system can. 

Which may explain why more people buy 
our minicartridge systems than all others 
combined. 

To learn more, call 1-800-BACKUP1 for 
your nearest Irwin dealer. 

Where you'll find convincing proof just how 
easy it is to save your data. 

And your peace of mind. 





© Copyright 1988, Inwin Magnetic Systems, Inc Irwin and EzTape are regestered trade- 
marks and AccuTrakand Irwin BACKUP are trademarks of Irwin Magnettc Systems, Inc. 
Other brand or product names are trademarks or registered trademarks of their 
respective holders. 
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EASYFLOW 


A on-screen flowchart processor that knows about flowcharts - not just 
Anse ‘screen draw”’ program that makes you do most of the work. 

EasyFrow is a powerful full-screen graphics program dedicated to fowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 

» Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

» Fast: Written in assembly language for speed. 

> Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFiow automatically breaks the chart up & prints it in page size pieces. 

& Standard: All standard tlowcharting shapes included. Custom shapes can be ordered. 

» User friendly: Don't take our word for it. PC Magazine* says ‘‘EasyFLow lives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts” 

» Mouse: Dptional but fully supported. 

> It prints: Dn most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

> it plots: Dn HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

&> it works: We are contractually prevented from mentioning the name of the "big 
eight” accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFLow 

» Rush delivery: Drder by noon today (eastem time) and we'll have it to you by 
courier tomorrow**. Rush delivery charge is $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

» Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFiow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 

adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 

by M.D., cheque, VISA, Mastercard or Company PO. 

* March 10, 1987 issue. page 278 


** Rush orders are shipped by Purolator Couner and normally arrve the next business day to most locations 
Remote destnabons take longer 


Cantral files: 
completa 
“Lost Order" 
form 


Mailroom 
aands to 


central files File found? 


i—> In addition to logging 
the complaint, tha saarch 
unit copias tha complaint 
for managers as well 


The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only mmutes of preparation 


time and seconds of print tme. CIRCLE 201 DN READER SERVICE CARD 
HavenTree Software Limited Order Desk: 1-800-267-0668 


PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 
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sages. The generalized messages represent 
specific software or hardware malfunc- 
tions and are often used in different ways 
by manufacturers. 

You can run both RNETBIOS and 
ENETBIOS at the same time to get a com- 
plete picture of the requests coming from 
the application program and the retums 
sent by the NetBIOS module. You should 
load the programs in that order. 

When run together, the two programs 
take turns writing their results to the 
screen. You see a progressive interex- 
change between the application program 
and the servicing NetBIOS module scroll- 
ing down the screen. 





Productivity Tip 


Ethernet and IEEE 802.3 data frames are 
the same, except for the fifth field. Ether- 
net calls this the TYPE field and 802.3 
calls itthe LENGTH field. The differences 
in these fields can keep otherwise identical 
cards from communicating over the same 
cable. 





Productivity Tip 


If you hear somebody talk about a 1DBase5 
LAN, they are referring to hardware using 
1D megabits per second over coaxial cable 
(like Ethemet). If they talk about 1 Base2, 
they are referring to a system like StarLAN 
using 1 megabit per second over twisted- 


pair wiring. 





Network Your Questions 


Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $5D or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we'll gladly an- 
swer any questions you have, at nocharge. 
We're sorry, but we’re unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 
sure to use Derfler’s box named CON- 
NECTIVITY CLINIC). PC 
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PC Magazines Direct Marketing 
7 For PC Product 
Connection an Scales : 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year." 


You buy direct because it’s con- 
venient, because you know 
exactly what you want and 
don’t need any 
hand-holding. 























SAVE 50% or more with our National Computer #iRSQAS" brand products. 


NATIONWIDE 


1-800-292-6272 


MARYLAND 


1-800-442-6272 


MARYLAND LOCAL 


561-0200 


— SS 


Alt of our ribbons ere menufectured [o 
exceed your origine/ equipmantmenu- 
fecturers specificetions. 


9566 Deereco Road e Timonium, Maryland 21093 


NCRC GUARANTEE SR de 


We will never knowingly disappornt you fflor any reason your 
purchase does not give you complete satistaction the full 
purchase price wel be cheerfully retunded nmmediately upon 
cetun of the merchandise 

We have always believed that no sale +s complete untit the 
customer has recewed total satstacton trom our products 


Phi, &. Serringer prseol 
Cer Pee 
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QUALITY 
SERVICE 
PRICING 


BUY DIRECT FROM 
THE MANUFACTURER 


STOP THROWING AWAY 
YOUR DOLLARS 


*$ £ # 


We manufacture our products with the 
finest matrix inks, premium high den- 
sity nylon, precision engineered plas- 
tics and "Rem" air refrigerated loading 
equipment. 





COLORS ... BLUE — GREEN — PURPLE — RED (Add $1.00 To Each Price) 
Nylon Only 


CARTRIDGE RIBBONS (NYLON) 







































No. Deecription Price (ea.) 
289 $4.50 
050 Anedex 9500/9600 3.60 
180 Apple Imagewritar II 4 color. .9.95 
114 Apple Imagewriter/DMP 2.95 
102. Brother M1409 

127 Brother M1509/1709........ 5. 
131D Burroughs B-9246-3/6 . 4.95 
104 Canan A-1200......... 4.50 
113° Centronics 150/152 2.25 
109 Centronics 350/351/352/353 8.50 
112 Centronics 704/705/753.... -450 
118 Citizen LSP 120D ... 4.50 
189 Citizen MSP 10/20 250 
187 Citizen MSP 15/25. .350 
123 Comrex 420.......... 6.90 
114 C, Itoh 1550/7500/8510. 2.95 
120 Data Genaral LP2 . 
130 Date Products M- 

131D Deta Products B-300/600.... 

137 Date Products B-900/1000 

135 Data Royel 5000 .... 

990 Datatrol/LRC MP40 

135 Data South 180/220/5180 . 

180 Dec LA 34/100/210 Letterp 

114 Dec LA.50...... ee eee 

156 Diablo 1660/2300 Matrix 

153 Diablo Hytype Il Nylon. 

280 Epson EX 800/1000.... 

165 Epson FX/MX/RX 70/80/85... : 
167 Epson FX/MX/RX 100/185/288. 3.50 
288 Epson Lq 800/Lq 850 H.D. -3.50 
289 Epson Lq 1000 H.D. .450 
183 Epson Lq 1500..... .2.95 
281 Epson Lq 2500 H.D. 4.50 
175 Epson LX 80/90... .2.50 
226 = Facit 2301/4851 2/4 2.95 
133. Fecit 4500/4510/451 1/481 375 
135 Fecit 4520/4525/4526/4528.... . -2.60 
991 Fujitau OMPG 9/DX2100-2200 3.95 
171 Generel Electric 300/341/W/I.. 35.00 
146 Hewlett Peckard 2608.. 1865 
145 Hewlett Packerd 2631A. 10.95 
231 Honeywell 1500/7023/9104 G.P. 2.50 
181 IBM 3287/3615 Sil.Dol.Cup/Loop.... $1.80 
195 IBM 3287/3619 Silver Dol. Cart... 2.50 
182. IBM 3288 1/2” Harmonice... -3.00 
185 16M 3776 3/4" Hermonica 3.50 
188 16M 4201 ProPrintar Il .. 375 
178 16M 4202 ProPrinter XL 4.50 
177 18M 4207 ProPrinter X24.. 4.95 
211 1BM 4208 ProPrinter XL24 5.95 
198 IBM 5224 Basebell Bet... .. 13.95 
178 1DS Priam Black 132/2080/2132. 3.50 





*Thia is only a partial list of our products 





" CIRCLE 344 ON READER SERVICE CARD 


No. Description Price {ee.) 
178A IDS Prism Primary RD/BL/GR/B........9.75 
178B IDS Prism Procass CY/MA/Y/BL 975 
286 Mennesmann Telly 85... 3.95 
Mannesmenn Tally 88... 4.50 
Mennesmann Telly1000/1200/1600.. . 2.75 
Mannesmenn Tally 100/120/160.........3. 
Mannesmann Tally 130/140/180... .. . 
NEC 5500/7700 Nylon Cart... 
NEC 8023 PC/8024 PC/8027 PC. 
NEC Pinwriter P1/P2/P6. 
NEC Pinwriter P3/P7.. 
NEC Pinwriter P5 H D 
NEC P2200 H.D.......... 
Okidata 182/183/192/1 
Okidata 292......... 
Okidata 293/294 .. 
Panasonic KXP 1080/1091/1093. 
Redio Shack DMP 400/LPVI.. 
RadioShack OMP100/LPVII/TRS8OL. 
Redio Shack/DMP 130.. 
Seikoshe SP800/1000 ... 
Ster Micronics NB/NL/NP/NX. 10... 
Star Micromica NL/NP/NX 15... 
Star Micronics NX1000. 
Star Micronics Radix 10. ale 
Star Micronics Redix 15/SR15 ... 
Star Micronics SD10.. 6 
Star Micronics SD15.. 
Telex 287D/287D2...... 
Texas Instruments 850/855... 
Texas Instruments 860/865 . 
Toshiba P321/P341/P351. 
Tashibe P1340/P1350/P 1351 .. 
Tritel.. sie 
Univac 0789/0790. 
CARTRIDGE RIBBONS - FILM 
(correcteble / multi-strike) 
Brother EM60/100/200 Corr. .. 
Brother HR 15/25/35 M/S. 
CPT Rotery 8/9 M/S...... 
158- Diablo Hytype Il M/S.... 
317- Dieblo Xerox Memorywriter 
334B- Epson DX 10/20/35 M/S... 
188- Facit 4560/8000 Corr. ... 
1960EM-1BM5218/5219 Displeywriter 
M/S OEM. 
222- IBM 6240 M/S. 
8120EM-IBM Quietwriter N/ 
740- IGM Wheelwriter Cori 
730- iBMWheelprinterM/S.. 
320- 1BM Selectric II H.¥. Corr. 
2020EM-NEC 2000/3500/8800 Flip M/S..... 


"CALL US FOR VOLUME 
DISCOUNT PRICING” 
































306- 
307- 
227- 
















No. Description 
201- NEC 5500/7700 a M/S 
303- Nakejime Corr. . 

304- Nekajima M/S... 

334- Olivetti ET 201/121 ‘Corr. 
334B- Olivetti ET 121/351 M/S... 
222- Oume I/Sprint 3/5 M/S 
223A- Oume III Ourck Loed . 
219- Oume IV Sprint 7,8,9,10,11,12 M/S. 
227- Ricoh 1300/1600 M/S... 5 
251- Wang Systam 5581/8541 M/S Metrix. 295) 


TWIN SPOOL RIBBONS - NYLON 
445- Burroughs 9245/9247 5M wee 16.95 


453- CDC 100/200/300....... 
450- Centronics 100/300/500 


2.50 























453- Data 100/300/400............ 4.75 
454- Decision Deta 6807/6811/6814. 8.95 
455- Dec writer LA 30/36... . 2.50 
456- Dec writar LA 120/180. 3.50 
480- Faecit 4540/4542 Bleck . 3.70 
462- IBM 3262/5262....... 4.95 
465- IBM 3525 T/S.. 3.00 
463- IBM 5211 ........ 3.75 
464- IBM 5225/5250/5280 14.50 
470- Okidate 80, 82, 92, 93 1.25 
471- Okidata 84,94.. 2.50 
467- Printronix 150/ 4.95 


955A- Seiko Univarsal Black/Red 
470- Star Micronics Gamini 10/10x.. 
455- Texas Instruments 800/810/815 
456- Texas Instruments Omni 820. 
401- Wang 2221/5521........ 


WIDE COMPUTER RIBBONS 
0056P -BST 14”x10 yds. .. 
0106P Burroughs 9246 15"x20 yds 
0156P -Control Data CDC 15”"x25 yds. 
0256P -Deta Products 2230/2330 

15"x15 yds... A375 
0278P -Dete Products 2400 14%"x15. yds. 13.75 
0358P-Documetion 1200 15x20 yds.........15.95 
0456P -Honeywell Pru 1200 17.6"x22 yds. 18.95 
0106P -Hitech 15"x20 yds. .. severe A595 
OSSEP-IBM 1403/3203/4245 14x20. yds. 13,25 
O656P -IBM 3211/Documation 17"x20 yds. 16.25 
0756P-IBM 4248 w/Imposer Strip 

18'%"x20 yds. . 
0956P-Univec 0770 15°x55 yds. 











-19.50 
36.00 












0976P-Univec 0776 15%"x20 yds. 16.50 
LASER PRINTER SUPPLIES 
92285A-Cannon/Hawlatt Packard 
Laser Cartridge... «89.00 f] 
92295A-Cannon/Hewlett Peckard _ | 
Lasar Jat Il Cartridga.. «89.00 |} 


*$5.00 shipping end hendiing charge on elf orders under $50.00 
Over $50.00 ectual fraight ts charged. 


See why corporations such as Generai Motors, Mobil Oil, AT&T, MCI, Eastman Kodak, the entire U.S. 
Postal Service and thousands more are now using National Computer S%@8QAG * brand products 
WE NOW CARRY CANNON/HEWLETT PACKARD LASER PRINTER SUPPLIES. 


10% PRICE INCREASE EFFECTIVE 7/1/88 





Price (ea.)| 


[setae terre | 
ameco 


JE1001 477/8mHz (PCcAM ....$ 99.95 
JE1002 477/10mH2 (POAT)... ! 
JE1007 6/8/10/12MHz (A)... . $349.95 


Jameco IBM 
PC/XT/AT 


4 
JE1017 ms, 
Pictured — 

JE1010 
JE1011 
JE1014 
JE1017 
JE1018 


Standard PC/XT Fiip-Top Case $34.95 
Standard PC/XT Stide Case .. $39.95 
Baby XT Turbo Fip-Top Case $69.95 
Baby AT Flip-Top Case 

Baby AT Slide Case. . 
Supplies 


““\ 
o 
JE1032 Pictured ’ 


ce Bo ene +5V @ 15A, -SV@O5A, +12V@ 
S5A, -12V 


pee a —5V @0 5A, +12V @BA, 
-12V @O5A 


JE1030 Standerd Size PC/xT. .. . $69.95 
JE1031 Baby PC/xT....22 20006 $69.95 
JE1032 Baby AT.......... . - $89.95 


Jemeco IBM PC/XT/AT 
Compatible Keyboards 


CSOT PT ICE RIET TT he ea To 
ad Marae ln) + 
Bi HNN ral \ 


Jameco IBM 
PC/XT/AT 
Compatibla 
Power 


4E1016 Pictured 


JE1015 standard AT layout oat). . $59.95 
JE1016 eEnnancec layout (x7/An .... $79.95 


PSLOGITECH 2 end 3 Button Mice 
for (BM PC/KT/AT 

+ Utilizes opto- - a 

mechanical technology Qaim 

+ Includes diver software 

* Serial or Bus Card Ver- 

sione available + Fully 

compatible w/ ell mouse 

based appiicationa 


M8 Pictured 
2-Button, Serial Mouse. « - . $49.95 


"6164-160 

61256-1230 

°81256-150 
UPD70108-S 
UPD70108-8 


65 536x1 {150ns). 

262,144x1 (120ng).... 

262,144x1 {150n8). 

{SMHz) V20 Chap (Replaces 8086). 
{BMHz) V20 Chip 

(Replaces 6088 or B088-2)..... . 


e748 


Shipping ping: Add 4% plus $1.50 | 
: jus 91. Insurance 
vary according to ‘ght 


California Residents: 
Add 6%, 612% or 7% 
Sales Tax 


©1988 Jameco Electronics 9/88 


« QUALITY PRODUCTS 


IBM AT COMPATIBLE KIT 
Mini-286 6/8/10/12MHz Kit 


repeal pected 
a 7 


— inchudes 
Sirsra 108 ROM, 
XT/AT Style Kayboerd..... 
Deby AT Flip-Top Case... . 
84° Hi-Density Disk Drive. . 


JE2009* tem At Compatible kKit....... $689.95 
JE286M JE2009 Technical Manual. $29.95 
“RAM not included — Minimum RAM configuration 812K (16 Chips 41256-120, see left} 


IBM COMPATIBLE DISPLAY MONITORS 


12" Amber Monochrome — 
TTL tnput, High Resolution (PC/XT/AN 


14” RGB Color — cGa Compatibie 
Amber/Green/Color Switchable, 640 x 
200 Resolution (PC/XT/AT) 


TIX1410..........$279.95 rx 
14" EGA Color - EGA/CGA Compat , 720 x 350 Max Resolution (PC/XT/AT) 
TES154. $399.95 


14" Multiscan Color - VGA/PGC/EGA compatible, 800 x 800 Max. Reso- 
lution (PC/XT/AT) 


EGA/VGA MONITOR AND CARD SPECIALS 


14" EGA Monitor and EGA Card - EGA companble, 720 x 350 Max. 
Resolution — displays up to t6 colors (PC/XT/AT} 


Ll ° Seee errr reer rrr renee ke 


13" VGA Monitor and VGA Card - VGA compatibie, 800 x 560 Max. 
Resolution — displays up to 256 colore (PC/XT/AT) 


spe 
isplay 
Cards 


JE1050 
JE1052 


Mono Graphics Card w/Printer Port (PC/XT/A 
Color Graphics Card w/Printer Port (PC/XT/AT}. 


JE1055 EGA Card with 256K Video RAM (PC/XT/Al $169.95 
Multi (/O with Dive Controller 


JE1071 and Mono Graphics (PC/xT).. . $119.95 


Multifunction, !/O and Expansion Cards 
VO Card with Serial, Game, Paralle) Panter 

JE1060 _Portand Real Time Clock (PC/XT). « . $59.95 

JE1061 5232 Senal Halt Card (PC/XT/AT}. $29.95 

JE1065 


VO Card with Serial, Game and 
Parallel Printer Port 

JE1078 

JE1081 


Expand to 384K (zero-« ard) Muttifunc w/Serial, 
Game, Parallel Printer Port & Real Time Clock (PC/X1) .. $69.95 


2M® of expanded or extanded memory 

(zero-K on-board) (AN) $119.95 
3MB of expanded or extended mem 

port, serial port and game port 

JE1082 _(zero-k on-board) 


Floppy and Hard Disk Controlier Cards 
360KB Floppy Disk Drive Controller Gard (PC/XT). .. - $29.95 


20/40MB Herd Disk Controller Card (PC/XT). $79.95 


360K/720K/1 2MB Floppy Disk Cont. Card (PC/XT/AT) $49.95 


360K/720K/1 2MB Floppy/Hard Disk 
Controller Card |AT} $149.95 


$20 Minimum Order 
trademark cf Intemations! 


JE1040 
JE1041 
JE1043 


JE1045 


{BM ioe registered 


fea soa 
“— 
ELECTRONICS Bibzaees 
1355 Shoreway Rd., Belmont, CA 94002 + 24 HR. ORDER HOTLINE 415-592-8097 + All Other Inquiries (7am-Spm PST) 415-592-8121 


CIRCLE 346 ON READER SERVICE CARD 


415-592-8121 


¢ COMPETITIVE PRICING - PROMPT DELIVERY 


24 HOUR ORDER HOTLINE ALL OTHER INQUIRIES (7AM-SPM PST) 
415-592-8097 


MARIKE 4riNG COt NCI 


3.5" PC/XT/AT Compatible 
Disk Drives 


MF35SB__lsuon Kit mel) PCXTIAT) 


SS Seagate 


20,30, 40 
and 60MB 
Half Height 
Hard Disk 


40MB w/Controder Card (AT). . .. 
GOMES Drive onty (PC/XT/AT). 
GOMB w/Controier (PCT). 
COMA w/Controter Card (AT). 


30MB Hard Disk Card 
for IBM PC/XT/AT 


«32.5MB formatted capacity « Saves space and 
reducea power consumption + Easy installation 
> Pre-tested and low-level formatted 


GC32.......... ceceee es $399.95 
40MB Tape Back-Up 
for 18M PC/XT/AT 


© Allows unationded 
back-up of 40MB in 40 


Jameco 5.25" PC/XT fag 4 
&AT Compatible : Hiesele® 
Disk Drives ima 


JE1020 960x sick ont. pcrxtan...$ 89.95 
JE1021 300x beigewet wcaman...$ 89.95 
JE1022 1.2008 Beige Get. pcar/an.. $109.95 


2400/1200/300 wedetis 
Datatronics 5 


+ Hayes command compat: 
ible + Hell 103/212A com- 
patible + Auto-dial/auto- 
anewer + FCC approved 
1-year warranty * includes 


Prices Subject to fo Changs 
“DRAM's Subject to Frequent Price 
Send $2.00 Postage ee al 
FREE 1988 CATALOG 
FAX Numbers: 415-592-2503 or 
415-595-2664 
Telex: 176043 





Designer Carry Case for Laptops: extra pockets 
for portable printer, battery pack, pocket modem, manuals & 
software etc. Comes with hendie and shoulder strap. Fits NEC 
EL & HD and all Toshiba Laptops (except T3200) 


Ont: 149 


With sny La 


ptop 


"30 


TOUCH BASE systems world Port Pocket Modems: Both 1200 & 
2400 use own battery Operete on Bell and CCITT standards 2400 
includes AC Adapter and Carbon Copy PLUS comm sw Comes with 25 
pin temate connector. For Toshiba adapter cable, add 20 


1200/2400 


SYSTEMS 


NEC “MultiSpeea EL 
MultiSpeed EL II . 
MultiSpeed HD w/20 MB 
Battery Pack-Specity EL or HD 
Carry Case: EL/HD 99 
Floppy 5.25” Ext 360K lor HD 339 
NEC Modem 1200/2400 Int 269/339 
TOSHIBA LAPTOPS 
T1000 w/oul Carry Case 
T1000 w/Carry Case 
T1100+ w/Carry Case . 
T1200F, 2 tloppy w/C Case 
T1200F8, Backlit w/C Case 
T1200H, 1 lloppy+ 20MB w/CC 
T1200HB, Backlit w/C Case 
T3120 wiCarry Case 
T3200 w/out Carry Case 
T3200 w/Carry Case 
T5100 w/out Carry Case 4649 
T5100 w/Carry Case 4729 
ACCESSOR'EB tor Toshiba LapTops 
With Laptop Use Second Price 
AC Adapter: T1000/1100+ 75/60 
AC Adapter: T1200 99/60 
Auto Adapter. T1000/1100+ 65/50 
Battery Cherger T1200 239/210 
Battery Pack: T1200 65/70 
Carry Case lor T1000 69 
Carry Case: Specity model . . 8 
Designer Carry Case w/pockets for SW, 
manuals, portable printer etc. 
Fits ell (except T3200) 149/130 
Expansion Chasis w/ interface for 
1100 + /1200 or 3100/5100 869/828 
WonUnder. Expansion slot lor 1100+, 
1200 er 3100/5100 299/270 
Floppy § 25” Ext 360k 339/330 
Memory 768k. T1000. 299/290 
Memory 384k T1100+ . 359/340 
Memory 2MB: T3100 . 689/640 
Memory 3MB: T3200 1239/1200 
Memory 2MB: T5100 1049/1020 
Modem 1200 Int: T1000 319/300 
Modem 1200 No Siot: T1200 299 
When installed 350 
Modems 1T1100+ 1'1200/3120/5100 
Toshiba 1200 Int 9/280 
MultiTech 1200 Int w/sw 339/220 
Prometheus 1200 Int +sw 199/185 
Prometheus 2400 Int + sw 329/300 
Adaptamodem 2400 Int 329/300 
Novation Parrot 1200 Ext. 129/120 
World Port 1200 Ex1 159/150 
2400 Ext w/AC Adapter 259/250 
Toshiba cable tor Ext Modems 20 
Numeric Keypad: T1000/1200 99/90 
Numeric Keypad: T3100/3120 99/90 
Brooklyn Bridge 99/90 
Laplink Plus 109/100 


* TOSHIBA T1000 


1299 
1429 
2199 
. 99 


759 

799 
1329 
1529 
1669 
2229 
2369 
2029 
3639 
3699 


* PREPAID BY CHECK ONLY « 
* POBTMARKED BY SEPTEMBER 30, 1686 » 


T1000 w/out Carry Caso 

T1000 wi Carry Case 

T1000 w/Case & 766K Card 
Ti200F, 2 floppy w/ Carry Case 
T12Z00FB, 2 floppy Backilt w/CC 
T1200H, 1 floppy « 20M8 w/CC 
T1200HB, 1 F + 20M& Backlit w/CC 
73120 wi Carry Case 

T3200 w/out Carry Case 

T5100 w/out Corry Case 


735 
77s 
1035 
1520 


For foreign orders add special handhng charge 
of $30 per order. Air shipments add 10% (Min 
$50) For Printers & Monitors 30% (Min. $150) 
Some items may ba more. Credit card orders. 
add 5% to smount owed 

FAX; 714-891-2364 


159/259 With any Laptop 1200/2400 .... 


* DICONIX. 150 Poranoiwi3' cable» 


150/250 


. 329 


With Purchese 
of Any Laptop 


WonUnder: singie Cara Expansion slot for Toshiba Laptops Sup- 
ports most Toshiba compatible cards of 10” of less such as LAN and 
EGA cards. Il all you need is one expansion slot, this is your low cost 
altemative to expansion chasis Specity T1100+, T1200 or T3100/T5100. 


Ont: 298 


With an 270 


ptop . 


NOVATION Part 1200 External modem: World's smallest (size of 
an sudo cassette) sxternal modem Does not require any batteries, AC 
of line power Includes comm. sottwers. Comes with 25 pin female con- 
nector. For Toshiba adapter cable, sdd 20 


Only.... 329 


. 299 * NEC P2200. 


With any Laptop 


_ 329 * 


PRINTERS MONITORS FAX MACHINES /BOARDS 


ALPS Allegro 24 pin 
ALQ 200 Color 16/24 pin 
ALO 300 Color 18/24 pin 
200E Color 18/24 Pin 
300 E Color 16/24 Pin 
BIDI Tractor. 200/300 +2 
Ribbon: ALQ Black/ Color 
P2000 w/Tractor 
P2100 w/ Tractor 
P2400 Color, w/Tractor 24 pin 
x» DICONIX InkJet 150 paretiel 

with 3° or 8’ ceble 

With any Laptop 
NEC P2200 
5200/5300 
Coior Kit 5200/5300 
Cul Sht Fdr 5200/5300 
Uni-Di Tractor: P6/P7 
Gi-Di Tractor P6/P7 
Cut Shi Fdr PS/P7 
% TOSHIBA 321SL/341SL 
KENBINGTON Printer Stand 
% With Printer 


359 
439/469 
629/669 
829/689 
799/649 

70/90 

- 15/20 
679 
1079 
969 


PLUS HARD CARD; Single Slot 
20/40 MB 499/649 
FUJITBU 8.28" 360K for PC/XT 89 
FLOPPY 5.25” Ext 360k-Specity PS/2 
HEC HD, Toahiba, Zenith 349 
TOSHIBA 3.5” Ini 1.44MB with 
Universel mounting kit 15 
SEAGATE: For PC/XT HALF HT 
PRO PACK 20 MB (ST 225) 279 
PRO PACK 30 MB (ST 236) . 299 
Fully Pretested, PRO PACK includes 
controller, cables, detailed & illustrated 
manual One year warranty 
PC/XT Ming Kit & Filler Plate 10 
FOR AT: 40 MB w/ partitioning sw 
MITSUBISHI 26ms RLL Cartified 499 
SEAGATE ST 251-1 26 ms 499 
AT Mounting Kit. 10 
ARCHIVE: Uses Floppy ConDC2000 
40 MB: External tor PC/XT 449 


MOUNTAIN: Uses Floppy ConvDC2000 
40 MB. Internal lor AT . . 379 
DC 2000 Single/Box 01 § 28/120 
DCEO Single /Box of 5 30/140 


AMDEK Monitor 722 

LOGITECH AutoSync with EGA Gea 
LogiMouse & Paint Show 669 

MAGNAVOX Multimode 8CM873 

MITSUBISHI D Scan 1371 
With Till & Swivel 

Diamond Scan Tilt & Swivel 

NEC MultiSyne 11-1402 

HEC MultiSync PLUS 

PGS UltraSync 

SOHY 1311CR-13" Trinitron Color 
Remote TV & AGB Monitor 

Sony 1311 to IBM Cable 

SONY Multiscan 1303 

SONY Multiscan 1302 

Sony 1303/2 to IBM Cable : 

Sony 1303/2 to MAC II Cable . 

TAXAN 770 MultiVision pius .. 

ZENITH ZCM-1490 Fial Screen. 
With Zenith Titt & Swivel 

Zenith Tit & Swivel 

UNIVERSAL Till & Swivel 


499 
409 
$15 

Ke] 
589 


64K RAM 120ns Set ol 9 
256K RAM 120ns Set ol 9 
0067-3 PC/XT 5 Mhz 
8087-2 PC/XT 6 Mhz 
$0267-6 AT & Mhz 
0287-6 ATG Mhz . 
@0287-10 AT 10 Mhz ‘i 
60367-16 lor 386 Machines 
80387-20 lor 366 Machines... . 


- #0 
, CALL 
115 
145 
169 
239 
299 
499 


LAP TOP Modems See SYSTEMS 
EVEREX 1200 ini w/BitCom 89 
2400 w BilCom Int/Ext . 189/199 
HAYES 1200B8/1200 Ex1 . 219/299 


HOVATIONS Bath i200 Ext. Size oe 


Cassette Needs no pwr/battery 129 
PROMETHEUS 2400G Ext 179 
TOUCHBASE SYSTEMS 
Worid Port 1200 Ext 159 
2400 Exi w/AC Adapter 259 
U S$ ROBOTICS Direct 
79/99 
- 149/179 


1200 Int/Ext 
2400 Int/Ext 
ZOOM HC 2400 Int w/ProComm 129 


* FREE DELIVERY * 


*% PREPAID ORDERS IH COHTINEHTAL USA ONLY « 
Simply mail the check tor the exact amount! (CA add 8%) as ahown here with your 
order We will ahip your order UPS Ground, FREE ol any other charges. It is that 
simple. For 2 Day AIR shipmeni, add 2% (Min $10). For Printers & Monitors 5% 
(Min $30). Money order/Bank check orders shipped immediately. Personai/Co. 
checks delay shipment 2/3 weeks (Credit Card orders are nol considered prepard) 


NEC MultiSync I1-1402...589 


TOSHIBA 321SL/341SL . 
* SUPER SPECIALS * 


-759 


TOSHISA 3216L w/Per Cabia 
TOSHIBA 3415 w/Par Cabie 
ARCHIVG 40MB @xternat PC/XT 
MOUNTAIN 40MB Internal AT 
ALPS Allegro 24 pin w/par cable 
ALPS ALC 300 24 pin w/par cable 
SHARP UX-50/UX-80 675/958 
SHARP UX. 140/UX-160 9905/1005 
Touchbase Systems World Port with 


pee oO 
430 
360 
365 
87s 


With Any 
Display Card ooo 569 


PLUS Hard Card 40 MB 
HAY&S 12006 Internal 199 
HAYES 1200 External 280 

For SmartCom I Add 40 
MOUSE SYSTEMS PC Mousse Gus 99 
LOGIT&CH Hifez Sus i] 
LOTUS symphony 3 5° Ver 12 199 
LOTUS Metro 35° Ver 10 29 
BORLAND Sidekick Specity 5250735 20 
PC Paint Brush /Gem Graph 25/40 


e460 


POLICY: Min. order $100 far COD / Cradit Cards. Prepaid orders Min. $50. Prices & avaitability subject to change, 


charges vary (Min, $10), Prices reflect discount for advance 


Personal / Co. chacks delay shipment 


Shipping 
2/3 weeks. Add 2% (Min. $5) for COD & Discover, 3% for MC/Viea and 5% for Amex & Optima COD requires. 
cash of cashier check. No showroom or walkin sale, Open acct. FO min, order $1000, call for special prices. All 


* sales final, Retueed 


shipments subject to a 20% charge (Min, $50}, Not responsible for compatibility, 


& PICKUP HOURS: Mon-Fri: 3 te 5 pm, PLEASE CALL FIRST FOR WORKOADER 


SHARP UX-50_. " % 
SHARP UX-80 for Books/Mags 068 
SHARP UX-140/UX-160 919/1119 
SHARP FO-300 .. . wee 1179 
TOSHIBA 30100/3700 1079/1499 
FAX BOARDS 
PANASONIC FX-888/89 Fax Partner769 
QUADRAM JT Fax Board 

JST Fax Portable . 
THE COMPLETE PC Fax Boord . 


DISPLAY CARDS _ 


With Monitor . . Use Second Price 
ATI VIP 
GENOA SuperEGA ‘HiRes + 
SuperVGA 5100 . ap 
SuperVGA HiRes §200-10 
PARADISE AutoSwitch 480 
Paradise VGA Piua : 
Paradise VGA Professional 
TAXAH 557 Gold Card. 
VIDEO-7 Vega Deluxe 
Vega VGA. ... 
Vega V-RAM VGA (256k) . 
Vega V-RAM VGA (512k) . 
ZEHITH 2-449 
9 to 15 Pin Connector- -Required for 
some Monitor/Card combinstions 20 
Gem Graph . 


KEYTROHIC 101 Keys for IGM PC, XT, 
AT with Function ys on row, 
separate Cursor Control Keypad and 
pumetle Keypad. eth 


So warranty from us 
Keyboard Extension cable 
LOGITECH with Plus software 
PS/2 Mouse, . 
C-7 Serial or Bus. 
HiRez Bus 
Lggttech Publisher | E 
LogiPain! {Log Gadd ara 
ROSOFT Mouse: Bua or Ser 109 
With Windows: Bus or Serial... 149 
MOUSE SYSTEMS PC Mouse: 
Bue with PC Paint Brush . . 119 


REPLACEMENT POWER bps 

For PC XT 150 Watts 

For AT 200 Watts é 69 

OATASHIELD Surge Pro ‘100° 

300 Wetts Turbo Backup 

450 Watts Turbo Backup 

625 Waits Turbo ees é 

SOLID STATE UPS 3” High 
$$400/SS700 

KENSINGTON Masterpiece 
Masterpiece Plus... 

Masterpiece Remote 


* PREPAID BY CHECK ONLY 
* POSTMARKED BY SEPTEMBER 30, 1966 * 


N&C MultiSpeed EL II w/Case 

N&C MutiSpeed HO w/Case 

NEC P2200 Per w/Cabie 
MITSUSISHI 1371 wiTitt & Swivel 
TAXAN 770 Pius w/Genoa Hifes + . 
SONY 1311 w/ cable for IBM 

SONY 1303 w/cabie IBM or Appie 
SONY 1302 w/cable IBM or Appie 
ZA@NITH ZCM 1490 Flat Screen with 


For APO/FPO orders, add special stnereag 
charge $30 per order Shipping charges add 
5% (Min. $20) For Printers & Monitors 10% 
(Min $40) Some items may be more Ho COO 
orate Credit Cardorders. add 5% to amount 


12605 HOOVER STREET, GAROEN GROVE, Cat 92641 PLEASE REFER TO AO # PC 84 





2 Free Software Disks 


Join PC-SIG the world’s largest library of low cost software solutions for the IBM PC 
and Compatibles and receive two 2 FREE disks of your choice from this ad! (plus 
purchase other disks in this ad for only $2 each). 


PC-SIG disks come packed full of Shareware — Software you are allowed to try 
before deciding to register with the author for additional benefits and upgrades. How 
good is Shareware? Shareware products have been rated by major publications, such as 
Consumer Reports, PC Magazine, Personal Computing, BYTE, and PC Resource as being 
better than many popular programs costing hundreds of dollars more. 


$20 PC-SIG membership includes: 424 page Directory describing hundreds of useful 
programs, Bi-monthly Shareware Magazine covering the latest new releases. Access to 
PC-SIG's library of over 1100 titles. Free Technical support by phone. Special Discounts 
on software, books, and How-to computer videos. 





Join PC-SIG and recerve FREE 424 page directory, bi-morthly 
Shareware Magazine, Special Software Discounts. 





{ ]_457GREATEST ARCADE GAMES Flightmare, Jump Joe. 
Spacewar (Color reg ) 


476 PATRICK'S BEST GAMES: Bugs Centipede, 3-0 
Packman, Castle, Packgal, Spacevad 


557 PINBALL RALLY 3great games of dextenty and speed. 
(Color req.) 
. C1 120PC-CHESS Your move 


(1 310,1022,1023 0-MODEM A favonte. Let's your computer (J 791 POKER. Play draw poker head to head Or try some 
talk wie phone. Lin, Blackjack. 7 es vu 


(1 212:334,621 RBBS-PC Set up your own bulletn board. 
Computer Languages Education 


(0 $77,578 C TUTOR: LeamC language 
(0 965PASCAL COMPILER: Full-screen editor, incremental 
compiler and more. 


(0 254PC.DOS HELP: Gives you on-hne help to remember 
those DOS commands. 


Take any two disks listed in this ad 
FREE when you join today! 
Offer expires September 30, 1988. 


Communications ‘ 


i 
| 
| 


694 SLEUTH A murder has been committed .. 
(] 197TWOTREKS Beam me up, Scottie! 
[) 891 WHEEL OF MISFORTUNE Spin the wheel, wn or go 
ul 


(Most require CGA or EGA Card) 


_] 701-704 DANCAD 30 (4 disks} Create and animate 3d 
drawings. (Hard disk req) 


B2BEDRAW Draw flowcharts, schematics, even pented 
Greuits! 


“) 763FINGER PAINT A paint program with text capabulties 
(Runs with Hercules Graphics Card or Color Graphics.) 


] 870HGCIBM Run color graphics programs with your 
Hercules Card! 


) 7BBIMAGE 3-D (EGA ver.): Create, view, edit 3d objects. 


(0 105PC-PROFESSOA: Leam beginning BASIC. 

(1 775-778 PSEUDOSAM Baca peers & See igeretor Oo 
many popular microprocessors, including 86s. 

(0 481 STILL RIVER SHELL: Menued DOS commands. Makes 


oO 
ge 
af 
g 
H 
i 
3 


Databases 


(CO 287,288 FILE EXPRESS: Customize, menu driven data: 762IMAGE 3-D(CGA ver ) 

base for easy information retneval. ] 1001 MAC PASTE Read. save. edit and pant Readmac or 
1 5,730, 1015 PC-FILE+: A powerful and popular database Mac Paint pictures 

by one of Shareware's founders, Jim Button. (1 344,345, 1032PC-KEYDRAW Graphics and “shdeshow* 
(1 830 WAMPUM dBase lll clone, but easier to use. (Hard Preseresranis. 


disk req) 244SLIDE GENERATION Creste shdestransparencies. 


Home & Hobbies 


1 966 ASTROLOGY 94 Calculate and print charts. 
361, 632 FAMILY HISTORY. Trace your tanuly tree. 

929 LOTTO: Will this really help you win the lottery? 

') 395 HOME INVENTORY Keep track of everything you own 


(1 127PC-MUSICIAN Compose and play your song. 
279 PIANOMAN: Plays your music or its ownin chords 


| ReOS AUTOMENU Crane C657 Scoed rienis tor You hang 
nve 


Educational 


(1) 844 ABC FUN KEYS: For ages 2-5. Teaches the alphabet. 


(1 612 FOREIGN LANGUAGES Beginrung Spanish, French, O 
German & Kalan. pe : 


(1) 229FUNNELS & BUCKETS: Fun game teaches younger } 
children anthmetc. 


CJ 320PC-TOUCH: Typing tutor. (Color Req) 
C1 477WORDGAMES: Stimulates the intellect 


Financial 





i 
i 


a 


(151 FINANCE MANAGER II Qouble entry bookkeeping 
(1 469,470MR. BILL: hemize invoices, age accounts, etc. 
(C331 PC-GENERAL LEDGER Wntten by a top financial (404 £2-FORMS: Create your own business farms. 
manager to help you stay in the black. (1 388FORM LETTERS: Vanety of business letter formats 
(C575 PC-STOCK: Track & evaluate stock trends. (Color req) [ 483 MARMONSTER Add, edit, sort and pani labels by 
categones 
405 PC-DESK TEAM: In memory calculator, calendar, 
phone dialer, alarm & more! 


824 DESK COMMANDO. Tools fo tame your herd drive. 


(1 452 AMULET OF YENDOR: Hack, a dungeons & dragons 
adventure game, 

(1 708 BACKGAMMON: You against the computer. Also, 
Wheel of Fortune. (C517 IMAGE PRINT: Letter quality trom your dot mainx. 

OC 71810 PRINTER: Pant fancy fonts on your dot matrox. 

[1] 523 SIDEWRITER. Pnni banners or wide spreadsheets. 


CIRCLE 145 ON READER SERVICE CARD 


(CO 780 BRIDGE PAL: Computer plays 3 hands 
(1 228 CRIBBAGE: Ande few other games as well. 





Religion 
. ] 974 BIBLE QUIZ PLUS: Leam the Bible triva game 
C) 766-772 THE BIBLE (7 disks): King James version 


581,582 WORD WORKER: Performs text searches ot 
words in the Bible. 


Security Hacking 


‘) S98MASTER KEY: Like Norton Utiities Recover those files 
you acadentally erased, And a whole lot more 


C414 UNPROTECT/PROTECT: Copy 0 vanety of copy 
Protected disks. 


Spreadsheets 
| 


(1 $24,525 EXPRESS CALC: Powertul but friendly 
spreadsheet. 


(1 199,1016,1017 PC-CALC: Like Lotus 1-2:3 but easier 


Word Processing 


LJ 719LETTER WRITER: Print out personalized” letters 


| 528NEWYORK WORD Allows spit screen, mail merge & 
more. 


[) 480 PC-OUTLINE: Like ThinkTank. Organize your ideas & 
thoughts. 

(1 455,681,682 PC-TYPE: Jim Button’s own word processor 
has it all 


(C1 78,627 PC-WRITE: Powerful, mutt featured, spelling 
checker, laser support. 


[Please sign me up for Membership to PC-SIG, “i 

| and send the 2 FREE disks checked above. | 

| ‘year PC-SIG Membership = $20.00 | 
Addibonal disks x$2each == 








| 3.1/2". add $1 per disk = | 
| FREE sniping ana Handing | 
| Amount enclosed $ | 
| By Check L) Visa £] Me | 
| Card Wo | 
| exp Sig. | 
~ } 
Address 
| | 
g State__ Zp___ | 
PC-SIG 762 | 
10300 East Quane Ave 
Sunnyvale, CA 94086 | 
‘Offer vahd in USA only - Dealer inquines invited | 





; 
| Order By Phone: 
| 800/ 245-6717 Dept. #762 


(In Calif. 800/222-2996) 


JDR Microdevices: 


Complete customer satisfaction...superior service...friendly, knowledgeable personnel 
quality merchandise... providing the best values in leading edge technolagy. 


N@ HEIGHT ORIVES 


20 M8, G5 M5, ST-225 $225.00 
WITH MCT-HOC CONTROLLER $269 00 
WITH MCT-AT FH CONTROLLER $339.00 
20 M68 RU, 65 MS, ST-238 $249.00 
WITH MCT-RLL CONTROLLER $299 00 
WITH MCT-AT FH-RLL CONTROLLER $389.00 
40 MB, 40 MS, ST-251 $429.00 
WITH MCT-HDC CONTROLLER $469.00 
WITH MCT-AT FH CONTROLLER $539.00 
60 MB RLL, 40 MS, ST-277 $439.00 
WITH MCT-RLL CONTROLLER $549 00 


THE NEW ST-25t 1 DRIVE IS 30% FASTER WITH AN AVERAGE AT 
ACCESS TIME OF 28 MS EASY TO INSTALL HALF HEIGHT DRIVE WITHIMCT-AT/EH CONTROLLER Sesahee 


avers FULL HEIGHT DRIVES eae ee 

WITH MCT-HDC CONTRO.LER $569.00 30 MB, 40 MS, ST-4038 $559.00 # HAYES & BELL SYSTEMS COMPATIB 

WITH MCT. ATFH CONTROLLER $639 00 80 MB, 28 MS, ST-4096 $895.00 So Ee ee I ECUMCATCATIONS SOETWARETINGLUDED! 
@ 1 YEAR WARRANTY DN MCT PRODUCTS Nee SouIRAUDTII2 CARD bees, 
8 3D DAY MONEY BACK GUARANTEE EXTERNAL MOOEMS 
8 TOLL-FREE TECHNICAL SUPPORT MCT-12E 1200 BAUD $119.95 


8 ND CREDIT CARD SURCHARGE ICT Z4E— 2400, BAUD aaa 


INTERFACE CARDS FROM DIABLO s37q°5 
MODULAR CIRCUIT TECHNOLOGY | PRINTER 


OISPLAY AGAPTORS 


MONOCHROME GRAPHICS CARD $59.95 AT MULTI UO CARD $59.95 
TAUE MEACULES COMPATIBILITY SUPPORTS LUTUS 124 USE WITH MCT ATEM FOR MINIMUM OF SLOTS USEL’ 
URES AS CPT! OF * JAL PARALLEL AND GAME PORTS # USES 1645 


SES dE r SERIAL SUPPORT CH FOR HIGH ED 
; MCT-ATIO 
ree mee, ATIO-SERIAL—2ND SERIAL PORT 
@ LETTER QUA! y AT 


ENHANCEO GRAPHICS ADAPTOR si49.355 MEMORY CAROS 2 10 % 4 & PROPORTIONA 

100°. IBM COMPATIBLE PAS IBM EGA DIAGNOSTILS es 418 & PA E INTERFACE 

w 256 v M ALLOWS 640 K IN 576K RAM CARD @ AUTO PAPER LOAD FRICTION FEE 

ce } PATIBLE WITH COLOR ANI & CONTIGUOUS MEMORY SOLUTION IN A SP #2 FULL XEROX WARRANT 

MONOCHROME ADAPTORS e ER SELECTAGSLE INF RA’ NL 

MCT-EGA ° sk & 256K RAM Ch VERO K INST 

COLDR GRAPHICS ADAPTOR = $43.95 “ice IBM COMPATIBLE 

COMPATIBLE WITH JBM GRAPHICS STANDA EXPANDED MEMORY CARO 8129.95 § KEYBOARDS 

@ SUPPORTS RGB COLOR POSIT 2 MB OF LOTUS INTEL MICROSOFT COMPATIBLE MEMORY 101 KEY ENHANCED LAYOUT $79.95 

MCTCG. RENN FOHANIS sRORMSDS RUEDEMS eae 84 KEY AT STYLE $5995 
use FOMUENEl Lae pret ee MAXI-SWITCH ENHANCED LAYOUT $84.95 

MCT-ATEM i MAXI-SWITCH AT STYLE $64.95 


MULTIFUNCTION CAROS — Nevatens-arversion $3995 Bl ArrESSORIES 
Mar ornuconro rounenccesict  ” DRIVE CONTROLLERS 20 MB HARD DISK ON A CARD ak 


AME PORT ARCHIVE 40 MB TAPE BACK-UP $369 95 
( 3AP FTWARE ON A be Wp FL OPeY CONTROLLER 869-35 [@ LoGiTECH MOUSE $79.95 
NOCHROME M AT E APRG TY TOY x hy 

MCT-MGMIO FSS era ce URE ane eae MONITORS 

MCT-FOC-1.2 . SAKATA MONOCHROME 5699S 

MULTI IND FLOPPY CONTROLLER $79.95 SAMSUNG MONOCHROME $129.95 

APER! COMPANION FOR OUR MOTMERBOARL 
02 360K FLOPPIES 720x WITH DOS RLL DISK CONTROLLER sug.95 Bf CASPER rcs ee 


ec ecnencr ee COE ARB CON TACL T COMPATIBLE NEC MULTISYNC II $599 95 
MULTI ND CARD $59.95 
5§ 


MIO-SERIAL—2ND SERIAL PORT $1595 _@# IMPROVES DATA STOR 
MCT-RLL 
EGA SPECIAL! 
R AMINIMUM OF SLOTS | | ATH CONTROLLER $149.95 [Bf SAVE S50. BUY AN MCT-EGA CARD AND CASPER 
RTT BALTER FOR ES HA H EIA SRE ROL AT OUD OESER EGA MONITORFOR JUST $499 
. ‘ORTS UP GOK 720K 1 2ME AS WELL 
ING STANDAR INT RI ABLE 


AS 2HDD. J 
AT MULTIFUNCTION CARD 8139.95 MCTATFH Ye HEIGHT FLOPPY O1SK DRIVES 


, RLLATFH GISK CONTROLLER $199.95 Sv DS DD 360K $69.95 


ADDS UP TO 3 MEGABYTES OF RAM TO THE AT 
# USER EXPANDAGLE TO 1 SMB (ZERO K INSTALLED! EGE REAT 514 FUJITSU M2551 DS/DD 360K $89.95 


@ INCLUDES SERIAL PORT AND PARA 3 A io 3% TEAC FD-SSB DS D0 360K $99.95 
MCT: ATMF las) see ANO BB 5% DS HD 1.2M $109.95 
MCT-ATMF-MC PIGGYBACK BOARD $29.95 pa Ee Seale sip? 


1, A x i 4 
ATMF SERIAL-2ND SERIAL PORT $24.95 a TatSUBISHY DS HOT dane He 3S 


JOR MICRODEVICES. 110 KNOWLES DRIVE, LOS GATOS, CA 95030 ‘Terms Minimum onder $10.00 For shipping and handling include $2.50 tor UPS ground and $3 50 


UPS air Orders over 1 ft and foreign orders ‘fequire additional shupping char — 
LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110 Contact the salos department or the amour CA renddonte mustinchiSe apprcabie eae tes Prices 


are subject to change without notice We are nol reaponnible for typographical errors. We reserve the 
RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA (406) 947-8831 — sight tolimit quarsiues andto subatiute manufacturer All merchandree subyectto prior aale A full 
HOURS: M-F 10-7 SAT. 95 SUN. 12-4 copy of our terme ts available upon request! items pictured may only be representative. 


ORDER TOLL FREE 800-538-5000 


COPYRIGHT 1968 JDR MICRODEVICES CIRCLE 108 ON READER SERVICE CARD CONTINENTAL U.S. AND CANADA 













ARC Model 10 XT 
8088-10 obtiee 


MS50S 33... ort 


ARC Turbo 12 - 80286-12.5 MHz 1 wait, 1Mb 
RAM, 1.2 Mb floppy, MS-DOS 3.3............ CALL 
ARC 3868S Skyscraper - 6/16MHz, 0 wait, 2Mb 
80ns RAM on MB 1.44Mb 3.5 floppy drive, 101 
keyboard, 2-32, 4-18, 2-8 bit slots, serial, 





ports, 275W power supply, MS-DOS 3.3...... CALL 
ARC Optiona 
AT-Styte Keytronics keyboard ........cssccsseerseseree $59 


Premium Workstation - Model 205 80286/10 
1 Mo FAM. 1 paral, 2 sori 
fad 8 ty 2 Nib tye 

hard & fipy disk ctri, Soets b fipy drive. 


DRIVES - HARD, FLOPPY & TAPE 


WESTERAM DIGITAL 
File Card 20 -21Mb PC/XT/AT card drive....... $369 
Fila Card 30 - 32Mb PC/XTIAT card drive....... $395 
Fite Card PS/30 -30Mb microchannel card dr .$ 395 
=SEVEREX 
Everex 601 - 60Mb Internal tape with software.$729 
Everex 125Mb intemal Tape .. = 
Everex PS/2 - Stream 60. 


CDC 300Mb SCSI -for NetWare 2.11 & DCB CALL 
Maxtor XT-1140 140MD....0...ss00ressrssrecceneen $1,795 


$ 695 





Micropolis 85Mb 28mSEC 





Micropolis 1333A 53Mb, Se. $598 
e 
Seagate PC 20 Mb with WO Ctrl .... 


$ 269 
Seageta PC/XT 30Mb ST-238, ctrl, cable.......§ 289 
Seagate ST251-1 - 40Mb AT KR 28MSEC....... $498 

Floppy Drives 

Fujitsu 360K fipy drive $ 75 /1.2Mb. 3 
Mitsublahl 3.5° 720K...$115 /1.44 Mb........ $129 
Misublahl MF501 ...... $ 90 / MFS5O4 1.2Mb $125 
Teac FD-55-BR 48ip! ..$ 65 / GFR570 1.2..$ 99 


POWER ACCESSORIES 


450AT... 425 
495 











Novell U.P.S. Monitor Board Compatible! 
Ss ee tZ0 Volt Models Available * 








NETWORKING 


4-User Ny NOVELL Network System 
Server/Work Station: 

@ American Raseerch (ARC) - JZeMte. 1 wai 
80286, PC/AT 210W power supply. 1 serial, 
parallel ports, monitor, aN zMe Hepp 2Mb RAM, 


44Mb hard drive, 60Mb tape drive. 
@ Amarican Powar Conversion 520 Watt UP.S. 
@ NOVELL ELS NetWare 286 Levet | 


(4-users) Network set-up is Menu Driven with 
Hot Print’ Utiives! 
© 4 ArcNet cards, 200' cable, 4-port hub 
© 3ARC™ M10 XT’a- Each inctudes: 640K. 4.77/ 
10 MHz, 8088-1 CPU, MS-DOS 3.21, AT-siyle 
: tit ‘n° swivel monitor. 


@ Brother M-1709 printer, tractor, 240 CPS, NLQ 
List Price $13,705- Your Cost $8,495 


MONITORS & TERMINALS 


AST. 14” Flat White Tit 'n’ Swivel.. $139 
SORES 14" EGA TI! SAVE een $499 


668 samsuno 


Samsung EGA tit ‘n’ swivel, 14" monitor....... 
Sameung 14" tit ‘n’ swivel color hi-res. 
Samsung 12” TTL tit 'n’ swivel amber .. 


OTATUNG’ 
CM-1498 OmniScan 14°PGA,EGA,HGC,CGA 
with OmniCard 900 controller, 
MM-1422 dual freq, 1 'n’ e 14° green .. 
MM-1495 - Grey scale OmniScan 


"The Genius” FULL PAGE 
fOr PC, SIZ, MAC cassscssssscsssosussensnnsconsseree CALL 


WYSE 50$389 /WYSE 60 $425 
eu et WYSE WY700 1280 x 800... $699 


MODEMS & BOARDS 
NCHOR 











=ZEVEREX 


Everex EvarCom Il Internal 1200........ 









Everex EverCom 2400 intemal 2400 
Everex EvarCom 2400€ Extemal 2400 
US Robotics Courier HST up to 19,200 bps CALL 
2400 Ext..... $175 #2400 PC Int... $139 
Advantage-Prem-512K, 5, P...$306 
Advantage PS/2 - 512K 24Mb.$365 
AST. Hot Shot 286-10XT Accel. Bd.$349 
+» VOPAK/2forPS2-S&P 
nesenncn ic. RAMPAGE 286 - 512K, 
RAMPAGE2 for XT OK 
XTRANSFORMER AT 
ment, § slot M.B.... 
6-PAK Premium - 256K . 
Defuxe Hi-Res EGA....$135 / VGA............. 
Magic VO 1-3 S,P,G.....$ 58 /Deluxa PGA.. $888 
Floppy 1/0 Serial Parallel, Game, Clock.........: $ 79 
Intet Above Board/206 -PCMB4020 512K..$ 419 


Brother HL-8 40 fonts 
8PPM 2nd Gen. Canon Engine 
Enemies E ae IBM, Diablo 
j=Full Pg oraphice 
HP LaserJet Il compatible 


S$ 2,895 Abt 


AST TurboLaser/PS postscript. ricoh, 

9 Mb, 35 fonts, 8ppm, AppleMac/PG UF .... $3,695 
HP. LaserJet Series li. CALL 
NEC LC890 Stentwriter P. 
Xerox 4045 Laser A-50 512K, 

Parallel Interface, 10ppm ase» $2,088 
HP ScanuJet Scanner with Starter Kil........... $1,675 


PRINTERS, PLOTTERS & FAX 















orother M-1709 CALL 
brother HR-40. CALL 
M- CALL 
trother FAX CALL 
[aereesecrm PLOTTERS 
mstrument DIGITIZERS 
Subsidiary of Bausch & Lomb 
1091 Model 2.... 
Panasonic 3957; 





XEROX 


Xerox 7007 9600 BPS, 18 second / page, 
with 99 number auto dial, 10g fod, up te 
delayed send, 200x400 


PC COMPATIBLE SOFTWARE" 


Data Base Management 
Ashton-Tate peereay Oh Plus... 
















PFS: a ~$ 85 
PFS: Professional Pian. $ 55 
Borland Quattro .. $155 
Symphony (Lotus)... $438 
PFS: First Publisher... $$ 75 
PFS: Art Gallery. $ 75 


i 












“Advertised prices are casi, propsid, Viea or MasterCard Only! Customers using AMEX, COD's or quailying fer terme, calculate addhional charges by dividing above prines by 95, Credit card chesged after 
| shepment. Special onder tems require cash prepayment and they are not cancellabie / retumable, Shipping first ¢ bs minimum $3.00 Sales tax, Arizena reexients only Product rewrns may be subject to 
_B restocking tee or full credit toward a future purchase Alt prices and specifications subject te change without notice. 


CIRCLE 510 ON READER SERVICE CARD 


~ = 


Arlington Computer Products gives you the 
best prices on em PCs... 


IBM AT 


1.2 Floppy. 512K, 
40 MB Hard Disk 
w/Monochrome Monitor .. 


w/Color Monitor 


IBM XT 


CALL FOR CUSTOM 
CONFIGURATIONS 


...and COMPAQ too! 


IBM PERSONAL SYSTEM Il 


Model 30, 2 floppies w/Monitor $7475 Model 60. w/44 MB & Monitor. $3495 

Model 30, w/20 MB & Monitor. $7899 — Model 60, w/70 MB & Monitor. $3995 

Model 50, w/20 MB & Monitor. $2875 Model 80, w/44 MB & Monitor. $4595 

Model 50, w/30 MB & Monitor . $3199 Model 80, w/70 MB & Monitor . $5249 ] 

Model 50, w/60 MB & Monitor. $3699 Model 80, w/115 MB & Monitor $6895 
w/Color Monitor add $250 


. $3195 








COMPAQ 386 AST PREMIUM 286 


DESKTOP — 1 Drive Model 40 (16 MHZ)........... $4195 10 MHZ, 512K, 1 floppy. 40 MB, 

ESOS, COMMIEE UST cH Secr $2395 Model w/60 MB-20 MHZ ...... $5399 Moe IE 

Tonve 640K. 20MB..-.... $2799 Model w/190 MB-20 MHZ ..... $6695 $2199 

Soha ee Model w/300 MB-20 MHZ ..... $9195 

1 Drive 640K, 20MB.......... $3599 Model w/110 MB-25 MHZ ..... $7895 PACKARD BELL 4 
BU /AOIMEL i rs;tisrarinearetin cara $4175 or SAMSUNG 


COMPAQ PORT. 386 


XT Turbo, 512K, 1 drive, DOS, S/P/C, 
20 MB, monitor. 


$1049 


COMPAQ DESK PRO 


1 Drive, 640K, 20 MB 
Green or Amber Monitor...... $1695 


DRIVES & TAPES 


Ext. 51" for PSII 
Toshiba 31” 720K... 
Toshiba 34," 1.44.... 


MONITORS 
AMDEK 

$129 600 

$149 722 


ATI EGA Wonder 

ATI VIP VGA .... 

Compaq VGA 

Everex EGA Autoswitch.. $139 
Hercules Graphics Plus .. $179 
NEC MVA 1024 

Orchid VGA 

Paradise Autoswitch 480 . $169 
Paradise VGA 

Paredise Professional .... 
Quadram Prosync 

Vega VGA 





$239 
$109 
$125 


SEAGATE HARD DISKS 
20 MB for XT (ST225). $269 
30 MB for XT (ST238). $289 
40 MB for AT (ST251}. $369 
40 MB for AT (ST251-1)$479 
80 MB for AT 


310A... 
410A... 


PRINCETON 
40 MB Tape for AT 


or Compeq 386 Ultrasyne 
EVEREX 

60 MB Internal 

60 MB External 


PRIAM HARD DISKS 


8502.... 
BST 2. 


$199 
$449 


8513.... 
8514... 


$399 


IOMEGA 


10 + 10 Bernoulli w/Controller 


20 + 20 Bernoulli w/Controller... 
Bernoulli Box I 51," 20 MB Int. . 


Dual 20 Ext. w/card 


Hard Card 20 MB $539 


Aldiington 
Computer 
Products. inc. 


3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 


Hard Card 40 MB 


MICE & 
PLOTTERS 
. $99 
Microsoft. . 
Summasketch 12x12 


HP7440.... 
HP7445 





Multisyne WW 
Multisyne Plus... 


COMPAG VGA 
SAMSUNG Color .. 


SONY Multiscan... 
ZENITH 1490 


FOR ORDERS & SYSTEMS QUOTES: 


800-548-5105 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 


SHIPPING 312-228-6333 


TECHNICAL ASSISTANCE 312-228-1470 


Fax 312-228-0516 





Prices and Availiability Subject To Change Without Notice 


erro 
= 
es 


Bringing you the best in IBM compatible 
peripherals since wai —— 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! | 


LX 800 FX 850 FX286E LQ 850 LQ 2500 
$189 $339 $419 $519 $809 

EX 800 FX1050 LQ 500 LQ 1050 LQ 2550 | 
$419 $489 $329 $719 $999 

| 





Teese PUM ies ctacuuumatertane seems: serra 7sene ot eee ae Srna ran crn ee 7 Sah RL Tn i rm tee nee 























SOFTWARE 


D Base Ill Plus ............eeeeeee $379 
Framework .......cceceeeeeeeeenee $339 
IBM Diaplaywrite IV........eeeeeee $299 
otal Sirtetscesceg sscessisicratriscise $299 
Managing Your Money .........068 $125 
Microsoft Word ......ceessscecnees $219 
Microsoft Excel.......ceceecseeees $299 
Multimate Adv. Il...... seraaistersrelaie $259 
R Base for DOS .........ceceeeees 


Symphony ........ccceecccccccees 


FX 850... 
FX 1050..... 
FX 286E..... $419 


OKIDATA 
$449 ML 320 


F oe - $589 ML 321...... PANASONIC 
; $929 =ML 390 $189 
$319 1592 










; Ventura Desktop Publ. . $499 
Laser Line 6 w/Module........... Word Perfect 5.0..... ... $219 
ld Wordster 2000+ vo cccceceeeeeees +. $239 





HEWLETT-PACKARD Quretwriter II} ......... aereicisielsiate 
Proprinter Il .. of ‘ 


1 MG Upgrade . Proprinter X24 
































































Ee | 2c Upgrade . Proprinter XL. MULTIFUNCTION 
: 4 MG Upgrede BOARDS 
f Everex Megicard 384K ............ $169 
AST 6 Pack W/384K..........2006: $239 
AST 6 Pack Premium w/256K ..... $219 
MODEMS & AST Adventage..........+0. seve $259 
AST Rampage PC w/64K.......... $239 
FACSIMILES ET osc pemCnoa...... AST Rampage AT w/512K......... $399 
Hayes 1200/1200B ........00...++. $289 256K Chipa..... Me ate, ae Orchid Tiny Turbo . soos +++ $279 
Hayes 2400/2400B ..............4. 8087-3 .... a Intel Above Board PC. ve» $239 
Everex 300/1200 w/Software ...... ROD 7 nee R ik ae £ | Intel Above Board 286 ............ $319 
ee oe ie see eeeee +++ $169 Bod g5087...«.. 4 Intel Above Board PSII............ $269 
verex xternal ..........065 Intel PC 386 $ 
Prometheus 2400 Internal ...... Pees oaeae SCRE Irma Board.... 
Prometheus 2400 External ........ 80387-16 .. aes EMR Soo oe aa “9 AST 5251-11 





Sharp FO-300 .....ccsecesececees $1219 
Sherp FQ-420 ........ccceceeeees 





——e 





2g C NETWORK 





Laser Jot Series {I ........ 9,884% 
Laserjet Toner Cartridge _. 91°" 





OKIDATA Laseriine 6............. 
Laserline 6 Toner Carindge 





BUY NOW AT DiseieHiii 


. 479.75" 
345.32" 
237.35" 

_ 392.99° 

snes 129.00" 


vous PageManer 3.0 ...... 
‘sion: |-TATE Obase ile i 
‘son. TATE Muitmate Advan tl 

ND INT Paradox 20 

INT Quatiro —. 


LOTUS DEVELOPMENT Lotus 1-2-3 279.00° | 


Re eatech cette con rua a2 


‘TECH Carbon Copy Plus 100.40*~ 


| MICROPRO INTER 4.0 Wordetar Prot 217. 16° 
MICROSOFT “C* Compiler 0. 271.68 
MICROSOFT En00t nescence, 285.32" 
MICROSOFT Basic 4.0/Windows ........ 60.55" 
MICROSOFT Word 4 0 n-n-.enan~1, 200,99" 
MICROSOFT Works ..... aly ves 
PEACHTREE SFT Accling Sys tt. 

| PETER 





SYMANTEC O6A 3.0 —sersrtsrensesreae 186.95" 
SYMANTEC Timeline 3.0 —...:...--.-.. 308.00" 
| WHITE CRANE SY9 Brooklyn Bridge €9.60° 
WORDPERFECT Wordpertect 5.0... 199.00° 
XEROX CORP Ventura Publisher .... 439.00° 


CNe 360K Ext PS/2 Floppy 6 231-29" 
TH® 20MB Hd Disk Card 322.16" 
TOMEGA Bernoulli | 20MB Int 864.56" 
IRWIN 64MB Int Tape for IBM PS/2. 550.45* 





WRWIN 145 40MB Internal Tape =. 416.68* 
MINISCRIBE OMB 1/2 Ht one 360.57" 
MITSUBISHI MB FD ....... 95.05° 
MITSUBISHI 360K 12 Ht Dr vs 








MITSUBISHI 1M 3 5°FD 78. 
MITSUBISHI 1 2MB Floppy 1/2 H)..  85.62° 
PLUS DEVEL Hardcard 20 489.87" 
PLUS DEVELHardcard 40 801.82" 
SEAGATE ST-225 20MB Kit 261 529" 
{ T 

CMS 360K Ext PS/2 Floppy 231.29" 
MAXTOR 380MB Int ESOI HD 3331.99" 
MINISCRIBE 3675 80MB HD Kit 473.69" 
MINISCRIBE 6088 71MB Full Ht 742.38" 


MINISCRIBE 8128 110MB ALL Full Hi687.79* 







PRIAM 230MB/12MS Hard Disk 2121.00° 
PRIAM 330 Int ESDI Herd Disk 3131.00° 
SEAGATE ST-251 0 


SEAGATE $T-4096 80MB Fi Ht 





LOGITECH Logimouse + 
FOCiTESH Hr Rest Mouse * 





105: 00° 


CENTRAL PT Deluxo Option Bro 

CURTIS Ruby + w Fax Protector 63.00° 
KENSINGTON Masterpiece+ 99.00° 
MACH Il Mach III Joystick 30.25* 


THE COMPLETE PC Complete Fax 295.00° 
PTI Datashielo $100 Ki $2.00° 
FUJI 3 1/2° DS/MD Box of 10 45,00° 


TRIPP LITE IBar 4-8 Prot 48.00° 
THE@102-Key Keyboard $9.00" 
THED 1S0Watt P’S (XT) 69.00° 
THE@200Watt P’S (AT) . 99:00" 
640K & 256K CHIPS CALL 
OISKETTES 3 1/2" DS/HD (10) 42.00° 


DISKETTES (25) Mi Dens IBM AT 
DISKETTES (50) 5 1/4" DSYOD 
Full Selection of Toners 
and Printer Ribbons. Call 
for Full Information. 


32.50° 
. 17,50* 


A T-3100'20 Laptop wi640K 
T-5100 w2MB RAM,40MB- 


T-3200 Laptop ... 
T-1200 Laptop 






+ FOC/HDC Controtter 
+ MS-DOS 3.2 wGW BASIC — 


‘© MBC-17 Plus AT System w/ 
512K, 1 Par, MS-DOS. Keybd 949.36" 


INTEL 80287 10MHZ 301.99° 
INTEL 80287 8MHZ Co. Processor 247.45* 
INTEL 8087-2 Moth Co-Processor 150 49° 
INTEL: poe ie Co-Processor 479.75° 


HERCULES Graphics Card Pius 170.68" 
THE®@Color Card 50.40" 


THE@Monochrome Card. 


HERCULES IN COLOR CARD 
ORCHO Desgrer VGA IBM PCT) 





VIDEO 7 Vege Deluxe 640 x 480 
VIDEO 7 VGA 















Sharp's deluxe, tull- 
Jeatured compact tax 
with aulomatic diabng. 
automatic document 
feeder. 18 second 
transmission & 
programming polling: 
tumaround polling: 


SHARP F020 Fax Paper 
BOx OF 6 ANS ..nsonccnceoreensnsuneers $23 


Call For rein On Other Models 









HOUSTON INSTRUMENTS All ModelsCALL 
HEWLETT PACKARD Scanpel ....... 984.75" 
PRINCETON GRAPHICS LS-300 .... 701.95" 
10 LINE PLOTTERS CALL 
SUMMAGRAPHICS 
Summasketch Ptus (12 x 12} 
SUMMAGRAPHICS 
Summashketch (12 % 18) rensneenns 564.59" 


342.39 





Cail For Besi Pricing On Other Models 


. ‘Lca66 « - Srokey es eaperzerescopen 


REAL BUYING CLOUT- Calinowand join over 200, 000 
fnembers who are too smart to pay more! MEMBER: 
SHIP BENEFITS: * Pay just 8% above advertised 
wholesale price » 3%cash discount (included in whole-' 
sale price) « Optional software rental library « FREE 
Wholesale Buyers Guide » FREE UPDATES « Fully 
Insured 48 Hour Delivery « 10 day Retum Policy+ FREE 
Technical Support e FREE Bulletin Board « Quality Dis 
counts « Price Protection: All Prices Subject To Change. 
All Products Subject To Availability. JOIN TODAY FOR 
AS LITTLE AS $10.00. au Prices Shown are Wholesale Prices 


JOIN THE#1 “COMPUTER 


WAREHOUSE CLU 





"# FOR BUSINESS 


< AT style keyboard » IBM 
Compatible Bios » Mitsubishi) 
floppy drive + 4.77-10MHZ « 150 
watt FCC approved power supply 
° AT style case wi keylock « LED 
indicator & rest switch » monitor 


game port 







TTL mono board » pereliel & 
serial ports * clock calendar & 


Monwerinip Soccial: Eee, 











AST Premium 286 Model 80 1542.77" 
AST Premium 286 Model 140 2513.61* 
AST NEW! 386 (All Models). CALL 
COMPAQ Deskpro 286 40MB 2348 25° 
COMPAO Deskpro 386/60MB 5216.65" 
COMPAQ Deskpro 386 130 .. $$65.30° 
COMPAO Portable Ill MDL 40 3964.25" 
(BM PS2 at 30 CMS 20MB 1473.59" 





18M PS/2 Model 50 


. 2499.75" 
IBM PS/2 Model 80-41 


4141.00" 



























192/32 CPS, 
10° Per w/ tractor . ‘ 















LOBOE _rrctoyeoreresssersiesontevemmmensccrasomms TTOGE 
TODA nenprernrsvenasinyssnerssnmemiarsevenerener QO.GT? 
VSED ecrervesecereertsreersetserersesrersssens 402.98" 
KX-P4450 LASER .........-.ncncne 1528.22" 
CITIZEN 

ODO 0. escesinerentncormsernpceseniinsee 166.65" 
SPAS 0 erimninrreegemienrverentivsere 437,00" 
Tele ute 224 nn meerewereierrmncontnn, 578.90" 
Premier 35 oe nen ne 








» 1883.75* 
$200 yn oremnntensinrlwenencivones CALL 
ieee serviwtineneecon 58.49" 
a» CALL 
317.14 


Paaoe Bat Matrix... 

OKIDATA 
900 0 ericnsorotewsserreeretcteresseresbettilee 49Q,00" 
ne Lk a 
WAL, F290 —oecreemneomeertscererementsimermepees 443,12° 


CIRCLE 353 ON READER SERVICE CARD 





MONDAY-FRIDAY 
8:30AM-6:00PM 


TECH SUPPORT 1-312-205-1410 
CUSTOMER SERVICE 1-312-205-1510 
FAX 1-312-205-1525 

Hours: Monday-Friday 9:00-4:00CST 








+1 MB Plam + 32 Bq 16MHZ 
200 Watt Power Supply + 101 Key 
Keyboard » 1.2 MB Misubiehi 
Dnve + Western 


Proce de 










“Membership Speciai-Free 
Configurations 
On All “THE” Systems 












THE®286/12 _ 


512k Expandable to 1MB on the. 
Motherboard + 6-12Minz » * Keyboard. 
Toggle Switch Selectable + 4:2MB — 
Mitsubishi Floppy « Hard Disk/Floppy 
Controlier = ie bet 101 Key “AT” 


Membership Special-Free 
Contiguration: 
_On All “THE” S 





U.S. ROB! 

: z 

AST Advantage Premium 295.00° 
AST Six Pack Premium 


INTEL Above Boord 288 




































SATURDAY 
10:00AM-4:00PM 










“ternal terval 
$299  §359 


Leprecards feature components utilizing 
the latest technology from Seagate & 
eEasy to use Pop-up Menus 

ASCII or word processing files 
operating temperatures, and longer component life FREE SOFTWARE Inciuding esends 
TakeTwo, the backup utility PC MAGAZINE Editor’s Choice in 1986 & 1987, & PC-KWiK Send/Receive from any Group 3 fax machine 
Oisk cache software from Multisoft Prints on standard dot-matrix or laser printers 


21NB 30MB 30MB 40MB 49MB 65MB in i rn 
poe ae ee ayn pie Sud ¢ Automated sending during low phone rate periods 


einternal 4800bps, $289 960005 $559 
$299 $339 Fos ee, — $549 $649 ePortable external plugs into PC serial port, $359 


TANDY 1000/A/SX/TX Leprecards add $20 




















ePretested. 


ane 80286 Processor at running at 6/10 Mhz with O wait mo) 
pees 4 States provides a Norton SI rating of 115 8 sits - 
Digital snort Room for 1 full height and 3 half - height drives - 


controller ‘ 200 watt power supply - Clock calendar - Choice $895 
© 30 page installation 5 of 12 0F 1.448 floppy drive - Combmation Hard 
guide & reference Disk/Roppy drive controler - Maxrswitch 84 or 101 key Keyboard - 512K RAM standard 


manual : expandable to 1 MB - Award BIOS - 1 year warranty - 30 day money back guarantee 
Takao ee Complete Systems with Seriai/Parallel/Game Ports: 
a soctin ote Monograpnics Card & Monitor $1095 = orchid 512k VGA a Multsyncl $1995 
PC MAGAGINE “Editor's Choice" with 20MB/65ms Seagate $1289 with 20MB/65ms Seagate $2189 
pipe aa gethtiatol atch ieee with 4oMB/4oms Seagate = $1429 with 40MB/4oms Seagate $2329 
Optional 150 watt, UL/FCC approved |__with 65MB/40ms Seagate $1549 with 65MB/40ms Seagate $2449 





power supply for IBM PC's $69 
TANDY 1000 kits ada $20 


20MB kit $289 


Seagate $1225 21 4MB/65ms/Half-Hegnt/14 8 watts 


30MB kit $309 I taser, ‘onges' rirors.”" 
Seagate ST238 32 7MB/65ms/Half-Heignt/14 Bwatts eae Rese) REC NORD Orteter 5, 1987 


40MB kit $459 
Seagate ST251 42 AMB/Half-Helant/11 watts e]zKiea Jee Qe 
pre-formatted Into a pair of 21MB/28ms partitions $1295 $1595 
6: SMB kit — 3549 © 100% HP Laserjet, & Laserjet + compatible ePrinter utility software 
; @15MB RAM Gives Full Page 300dpi graphics eSerial & Parallel Interfaces 
(STARE AS ee lec le Dag *Vector graphics capabllity improves speed on 120 day TRW on site maintenance 
programs like Autocad up to 93% #1 year Warranty 
e9 resident & 5 downioadabk soft fonts standard eOptions. All HP style font cartridges 
Toner Cartridge $29 











\ | 2 e 53 
AT Hard Disk Kits 
e Includes IBM AT rails & cables —_ —— 
. fe} K sof 
eeeemated Orchid : 
Nooe! speed Capacity Pree Designer VGA : 
Seagate ST251 40m 428M $359 512k $299 256K $269 mrVv'0 
Seagate ST251-1 30ms 428MB «$449 Ns 
Seagate $140% © 28ms «802M $599 | Tiny Turbo 286 $289 


Maxtor 1140 27ms 117M. «$1669. a AM ei i tl a ial 


Maxtor 2190 3oms 150M. «$1999 Ramquest Il MB $799 ity ‘jut Wa Milli All 
25288 Townsgate ran, Dept P Pi es village, CA 91364 


To order, or get our free catalog, call: 
aaa naman 2400 MNP M ‘ Ss Toll Free 
3.5” Floppy Kits $239/$229 MMC 800-722-AT-XT 


internal kits for PC/XT/AT computers a payer California 

include 514" mounting bracket, black & gray 805-373-7847 
face plates, and AT rails 144 MB for PC/XT MNP level 4 error correction 
includes high speed Western Digital @FREE MIRROR il Software, a * No extra for Visa/Mastercard (AMEX add 3%). 


$69 value 
ae FREE TAKE TWO floppy backup | einternal mode! $229, fits in * Prices Include UPS surface shipping. 


| short siot * Federal Express shipping just $1.50 per pound. 
720 Kit «1. 44M for AT 1.40 for PC/XT * 30 Day Money Back Guarantee. 


$109 $139 $199 sa ita - * Corporate & Institutional PO's accepted. 






































NEC TOSHIBA 
— 4 am wi20 Meg ...92908.50 
' \NEC NEC Multispeed ............, .99348.64 
paid : NEC Multispeed EL ............ 1499.76 
[=~ NEC Multiepeed HO wi20 Meg...2365.77 
= Hal = i NEC Powermate 2, 40 Meg . . NEW 
NEC Powermate 2, 66 Meg . 
[@imaoE TT NEC Powermate 386, 68 Moy 








NEC Powermate 386, 130 Meg . . PRICES 


masentunso =. Nobody Sells 


P/S/G, Eehanced Mereeers: 


For less 


CALL FOR LOWEST CUSTOM QUOTES 





XT Terbo, 1 floppy, 40 Mog .1194.22y FE ‘ 
XT Terbo, 1 floppy, 70 Meg .1345.76 RR ER 










Diskiess Workstabon ... . AaWiw Coes RIA peer v ee BS 9900 
MOL 70 sre Ho. 70. geese ak cena COW™ monographics card wip... an 
WESTERN DIGITAL 3 Node LAN kit GENOA Spectrum (color mnonoreic “ames 


MERCULEG color card wip 


w/ Wester Orgital software.......... HI : 
Entry-level 286 Starter Ki, 4 Usere...... RERAAES menoeritens Basen 


Entry-level 286 Starter Kit, 8 Users . . 




























MO, 2. S172 2b MOL SO Map NOVELL 286 Software w/Keycard . i 
MOL 30, 20 Meg .1728:17 MOL S0Z60 Meg. MEW NOVELL 286 Softwara V 211. 
MOL Gi 70 Me Se0460 MOL 6 40 Mog adn7at NOVELL SFT Netware Level | 
MOL 80, 111 Meg 8996.00 MOL 80, 70 Meg .639030 NOVELL SFT Netware Level I Vz 
compaa"* 
286, Model 1...S1995.56 386, Mode! 200 $0995.20 ; 
95 IL Mdl2... INTERFACE CARDS 
ie By Port Ui, tal 4 2797 ARCNET PC1I0 LANDoard PS2 ........ 
386, Mod Port, Mad 20 3485.85 ARCNET PC110 LANBoard .. x 
366, Mod Port. 10, badl 40. 4095.35 ARCNET PC210 LANBoard - 


ETHERNET Interface Connector . 


6300 WGS . $1999.42 ETHERNET Plue Board (tor 286) 
6312 WGS : 692.12 
8386 WGS | 3007.78 





00, 20 Moy $2 1120 


73200 . * SPECIAL wuy Tia + a Tepe tae wi 
T1000 ...... + TAL 


PAC KARI 


B80 (XT Turbo) onan 6a 


ae eee 20 Meg. 966.80 


Nevoll trained and authortzed sales and sepport. 
Call COW for ail new Software versions. — 












AST 5251-11 Plus 






TOSHIBA Pagel ser’. 


nna? 





Other Computers Available Upon Request 


FLOPPIES, DRIVES & TAPES 
v2 hee GIVE... esse see e ones $90.00 
MINISCRIBE 20 Meg 1/2 height w/cont 329.14 
talaga 30 Meg v2 Nak ll Hens MEMS 


Meg 1/2 hel 
SEAGATE 30 Meg WA height wr, ® 


SEAGATE 40 Meg V2 how .....-.0 3 3 ~ greg OND 2000 send. eee 200 san ii D 2 Mage Betertes bores era! 









GENOA 60 Meg int. tape 
GENOA 125 Meg int. tape MITSUBISHI 6905.19 inch. 
















MITSUBISHI 19 it 1974 

YOMEGA 20 +20 External DATASHRELD HITACHI A118 19 ich en. “Bass 
IPWIN 20 M/40 M Internal 500 Wt... $8606 1200 Hat $084.78 CONT AOL SYSTEMS ARTIST 7616 "$582.20 
MINISCRIBE 40 Meg 28ms VERMONT Cobra. 197775 

INISCRIGE. 80 Met METHEUS 1104, | 948.65 
MOUNTAIN 440 int ex us 
PRIAM 40 Meg AM AO 6 r . 
PRAM, 130 Me 178 BASE 5 Packt 10 OS/OD wicase ..:1.... Tai Hier e005) 
SEAGATE 4096 ey hard desk Site | Pen eee LovelggENe 3 LOGHECH Logo mouse C wii . His 

HARDCARDS KEYTAONICS 5151 IBM or AT&T a Te ell rede om phec erg 

LUS DEVELOPMENT 20 Meg , SHEA, 310. sis KEYTRONICS 101 .............: + W485 MOUSE SYSTEMS (Serial Version] 
PLUS DEVELOPMENT 40 Meg SHARP FO-200 190896 GBC-1656 ..... Panter Cable (9M to Centronics) 6 1 .....1981  |MOUSE SYSTEMS fs Version) 
WESTERN DIGITAL 30 Meg . SHARP FD-800 196898 GBCIZSES -«. SE-Ad Power Suppty 160 Well. ........... gag — |MOUSE SYSTEMS Omnimouse 





WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


Tea terms ave aa paperosed credit CHARTER MEMBER 


MICROCOMPUTER 
MARKETING COUNCIL 


Sas In ih FAX Catt [ee ee ea: 
= (312) 498-1426 (312) 291-1737 22" = =o ed Bs) se Sco 


TMCTE 109 ON READER SERVICE CARD 








Win An American JEEP WRANGLER 
or $10,000 CASH! 


merican 


Semiconductor” 
* 100% XT & AT Compatible! 


* 2&5 Year Warranties! * 
* 2,500 Service Centers! ** 
* New TURBO LOAN Program! 


Over a BILLION $ In Financing Availabie! 


+30 a 


ASI TURBO «#2 
MODEL #5301 


© 100% XT COMPATIGLE 
04.77 & G MHz Processing 
Pp 10 MHz Oppt, © 0-16 
1G RAM Avaitabie © G10$ © 
9088-1 CPU, © 150 Wett P/S 
AT enances ie 
Keyboard © AT Case e One 
360K 08/00 Feppy w/ Cont 
& Cable. Oppt_ 2nd PS/2 
Compatible 3.5” Orive ¢$ 
Expansion Slets © 0, g 
3/008, PC 00s, 
RASIC, NOVELL, UNIX. 
Retail Velue $1,099 


OUR PRICE $599 


55> 2 


ASITURGO 2 
MOOEL #5501 


© 100% AT COMPATISLE 
© Into! 286 Processor © 1§ 
MHz Roce ope) Oppt. 
12 & 18 MHz © BIOS ° 0-16 
M6 RAM Availabe 1.2ME 
Hell Height Floppy Orive © 
Herd Floppy Controtter. Serial 
& Parallel Port ° 20 MG Hard 
Orive w/Dual Controller © Real 
Time Clock © 8028T Co- 
processor Socket © 200 Watt 
B78 © AT Enhanced 161 Key 
HALE Conese Stel 
ss0r Socket © 
ington Sots © AT Case. 
fe i Vetue $3.999 


OUR PRICE $1,616 


$39 wn oe 


ASI TURBO s— == 
MODEL #5302 


3 100% X¥ COMPATISLE 
© 4.77 & $ MHz Processing 
Spd, 10 MHz Oppt. © 0-18 
M6 RAM Aveilabie © 610 © 
G088-1 CPU, © 180 Watt P/S 
© One 360K 08/00 Flop, Fieppy 
Hott Height Floppy Orive 
Cable. Oppt 2nd PS/2 Com- 
pabble 3.3° Orivee $ 
Expansion Slots, Multi 1/0 
w/Floppy Controller, Clock, 
Calandar, Serial. Parejtel & 
i= Port, AT Eehanced 101 

Kay Keyboard AT Casee 

7 Coprocessor Socket 

Operetes MS/008, PC DOS, 
GW ASIC, NOVELL, UNIX. 
Retail Velue $1,599 


OUR PRICE $688 


sgn 


ASI TURBO 2-4) 
MODDEL #5502 


© 100% AT COMPATIGLE 
© 13 MHz Clock Spd. 12 & 18 
MHz Avallable « $108 © Intel 
80280 Microprocessor © 1.2 
MG Halt Height Floppy Orive, 
Herd Floppy Controlier, Seri, 
Paretlei, Game Port. & Real 
Time Clock © 30 M6 io 
Orive w/Dusl Controiler © 200 
‘Watt P/$ © AT Enhanced 101 
Key AT Case, 200 
Wett P/S ¢ 8028T C S- 
sor Socket, $ Expe 


Siets, 
Retali Velue $4,499 
OUR PRICE $1,743 


$q5™. — 
ASI TURBO Ke _ 
MODEL #5303 

© 100% XT COMPATIGLE 

© 4.77 & G MHz Processing 
Spd. 10MHz Oppt © 0-15 
M6 RAM Aveitable © 6108 © 
8068-1 CPU, © 180 Watt P/S 
© AT Case © One 360K 06/00 
Hatt Height Floppy Drive 
w/Oppt 2nd P8/2 Compatible 
3.8% Drives Mult 1/0 

w/ Floppy Controlter. Clock, 
Calendar. Seriel, & Game 
Port, ¢ 18 MG Herd Orive 

w/ Qual Controller © AT 
Enhanced 181 Key Keyboard 
© €087 Co-processor Socket © 
AT Case ¢ 6 Expansion Slots 
© Operates MS/008, PC 
00S, GASIC, NOVELL, UNIX. 
Retail Velue $1,969 


OUR PRICE $976 


sgg~ 


ASI TURBO 22 
MDDEL #5503 


34g 


ASI TURBO + ==" 
MODEL #5304 


© 100% XT COMPATISLE 

© G8 13 MHz Clock Spd.« 
0-16 MB RAM Availabla e 
GI03 © 8068-1 CPU * Twe 
360K 0$/00 Halt Height 
Floppy Orives, w/Ceble. Oppt 
2nd PS/2 Compatibta a3 
Orive, © Mult! 1/0 w/Con- 
troller, Cable, Clock Catendar, 
Serial & Game Port ¢ One 20 
M8 Herd Orive w/Dual 
Controlier e TURGO/ Normal 
Mode Elther Sottwere or 
Hardwere Selectable « 150 
Wak P/S ¢ $ Expansion Slots 
© AT Enhanced 181 Key 
Keyboard © 808T Coprocessor 
Socket © Operates: MS/008, 
PC 00S, GWGASIC, NOVELL, 


UNIX. 
Retail Velue $2.489 
OUR PRICE $1,171 


S79" 


NEW 366 TOWER 
MODEL #5702 


NOT A LEASE... YOU OWN IT! 


s55m 


ASITURBO 4 => 
MOOEL #5305 


© 190% X¥ COMPATIGLE 

© $ & 10 MHz Clock Speed, « 

@-1B MG RAM Availabie © 

GIOS © 8088-1 CPU, ° Twe 

360K 06/00 Half Height 
Floppy Drives w/Opp! and 

PS/2 Compatible 3.8% Drive « 


Multi 1/0 w/ Floppy Controtler, 


Clock, Catencar, Parellel, 
Serial’ & Game Port © 30 MS 
Herd Orive, w/Dual Controtler 
© TURGO/ Normal Mode, 
Either Hardware or Sottware 
Selectable © AT Case © AT 
Enhanced 101 Key Keyboard © 
$ Expansion Slots © 190 Watt 
P/G. © Operates. MS/008, 
aie DOS, GW BASIC, NOVELL, 


petal Value $2,999 
OUR PRICE $1,296 


z 


For more Information on the contest call 1-800-825-7283. For a 
complete list of the rules sand a self addressed stamped envelope with 
your phone number to: American Semiconductor, Attentlon: Promo- 
tlons Department, 15240 Race Track Road, Tampa, Florida 33626. 


sgon 


ASITURBO * = 
MODEL #5306 


© 100% XT COMPATIGLE 
© 3 & 16 MHz Processing 
Spd, 128 16 Mir Opt ° 
SIOS © 0-16 MS RAM Avaii- 
able ¢ BOGZ-1 CPU, © Two 
race 08/00 Helt Fil id 

nd 


pare tempat 3.8° Orivee 
Mott 1/0 w/ Fi Controtler, 
Clock, Calendar, Serial. & 
Game Port, ¢ 20 M$ Hard 
Orive w/Quat Controller ¢ 
TURDO/Normal Mode either 
Software or Hardwere Select 
abla © AT 181 Key Keyboard © 
AT Case © 150 Watt P/S oS 
Expansion Slots © 8087 
Co-processor cress ote 
be! Compatible 

Mier {a e 

il Resolution 
Menitor. © Oparstes: 
6/005, PC 00S. Gw 
SAStC, NOVELL, UNIX. 
Rstall Value $3,899 


OUR PRICE $1,799 


© 100% AT COMPATIGLE 

© 10 MHz Clock Spd. Oppt 
12 & 16 MHz ¢ O- AM 
Aveilable © $10$ 
Microprocessor © 1. 

Height Floppy Orive. Herd 
Floppy Controller. Serial 
Parallel Port end Real Time 
Clock ¢ 40 MG Herd Orive 
w/Quel Controiter ¢ AT 
Enhenced 101 Ke rt 
© AT Case © 200 Wett P/S 

© BO2BT Coprocessor Socket 
© $ Expansion Slots © AT 
OS/2 Intertece 

Retail Velve $5.999 


OUR PRICE $1,849 


© 100% AT COMPATIGLE 
© 18, 20, 24, & 33 MHz Processor Spd, © 
lotel 60366 Microprecessor © 32 GR 
Architecture ¢ Compatible with 6 MHz 80286 
Hardwere or Sottwere © 386 BIOS © 4 Spd 
Selection . & 4.TT MHz), Relocation 
ot O10S « 10S to 32 Bit High Spd AAM 

ting Fast Execution © Real Time Clock 
© 4, 8, or 10 MHz 80287 Coprocessor 
Socket, Or 8038T Coprocessor High Spd 
Memory Board w/0-16 MG RAM Avaliable © 
Standard $2 GR RAM Avellable. Connectors 
For Attaching Up to 16 M6 of Memor i 2 2 
M6 Helt ert Floppy Orive, Oppt 
Compatibie 3.8 Ortve © B Expansion BS e 
Fee Pareltel Adapter © AT Compatinta, 08/2 

ha © Available in AT Cese. 
stat Velue $9,199 


OUR PRICE $2,679 


From $45 bia 


LAPTOP MOOEL #5402 
© 80188 COMPATISLE 
© 7.16 MHz © ROM $2 KB Standerd © S10S ¢ 
RAM 256KS Standerd © Expandable to 640 
KB e 3.S° 720 KG FDS x1, Oppt 2nd 
Heel ber herd ald Disk Drive 

Pe Display 
Sraractors x34 tnes (648x200 pints) © $ 
degrees-190 Degrees Tilt Angie ‘Adjustment ¢ 


76. Stop Sculptured Keyboard with 
Integrated Numeric noped © Parallel 
(Cantronics} port x 1 © External 5% ” FOO 


unit 1/Fx? Slot for EPROM card or G10 card x 
1¢12-1/8" (W) x8” ea ee 
Approx 10 lbs © Losd pee 
operation) © AC Adapter, MS/D0$ 2.11. 


FROM $955-$2,995 


Even if you have a computer...We’ll sell you the add-ons from our TOP QUALITY products, and FINANCE them too! 
SURGE PROTECTORS, POWER OISTRIBUTION CENTERS, MONITORS ANO RAMS ARE OPTIONAL ANO ADOITIONAL 
CIRCLE 521 ON READER SERVICE CARD 


TO ORDER TOLL FREE CALL 
25,000 


1 -800-825-SAVE CUSTOMERS 


XT, AT, ARE REGIST EREO TRADEMARKS OF aM, INC 
PRICES PAYMENTS SUBJECT TO CHANGE WITHOUT NOTICE 
VOID WHERE PROHIBITEO aY LAW. $25 00 APPLICATION FEE 


**Avalleble on Extended Care Ptan. 


OVER 


*Available on AT, and XT Motherboards respectively 


= Va 
VISA 

ES 
SAY CHARGEIT! 
AOD 3 9% FOR MCIVISA 
TO ORDER TOLL FREE CALL 1-600-825-7283 
TOLL FREE TECH. LINE 1-800-231-5758 
CUSTOMER SERVICE (413) 886-8631 
OPEN MON.-FAI 8am-Tpm LATE, LATE, LATE 
OPEN SATURDAY 9am-fpm (EST) 
CORPORATE OFFICE: 15240 RACE TRACK ROAD, TAMPA, FL 33626. 


PC MAG 0968 





HOW TO SUCCESSFULLY BUY 
~— THROUGH MAIL ORDER 
AND PROTECT YOUR RIGHTS 








Mail order sales are governed 
by rules of the Federal Trade 
Commission (FTC) and vari- 


ous state laws. These 
lines are published as a service 


guide- 


to you. Remember, the many 
vendors advertising in 
PC Magazine are eager to 





serve your needs. 
i 
FTC rules say: ce date promised or 
1. The Seller must ae required. A prornpt refund 
your order within 30days = mustbe made whenan 

of receiving it, unlessthe —_— order is cancelled. 
advertisement clearly 4. Even if you've con- 
states it'll take longer. sented to an indefinite 

2. If it ai aa that your delay, you retain the right 
order willnotbeshipped —_ to cancel the order at any 
when promised, the Eller time before the item has 
must notify youin writing been shipped. 

in advance of the prom- 5. If you choose to cancel 


ised date, giving a definite 
new date, if known, and 
offering you the opportu- 
nity to cancel the order 
with a refund or consent to 
a definite delayed ship- 
ping date or an indefinite 
delay. 

3. The Seller's notice must 
contain a stamped self- 
addressed card or enve- 
lope with which you can 
indicate your preference. If 
you don’t respond to this 
notice, the Seller may 
assume you agree to the 
delay, but must either ship 
or cancel your order within 
30 days after the original 


an order, that has been 
paid for by check or mon 
order, the Seller must mai 

ou a refund within seven 

usiness days. If you can- 
cel an order for which you 
paid by credit card, the 
seller must credit your 
account within one billing 
cycle following receipt of 
your request. Store credits 
or vouchers in place of a 
refund are not acceptable. 
6. In the event that the 
item you ordered is 
unavailable, the Seller may 
not send you substitute 
merchandise without your 
express consent. 








TIPS WHEN ORDERING 
When ordering by mail: 

State precisely what mer- 
chandise you want, specify- 
ing details such as model, 
make, size, component parts, 
etc.; 

Confirm the price and 
expected delivery date as 
stated in the ad; 

Indicate whether you will 
accept a substitute product if 
the item you ordered is 
unavailable, and, if not, that 
your payment should be 
returned; 

Don’t send cash, you will 
have no record of payment if 
a problem arises, and; 

Keep a copy of your order 
and all other correspondence 
with the Seller. Your records 
should include the compa- 
ne name, address and 
phone number; a description 
of the item ordered; your can- 
celled check or a copy of the 
money order; record of the 
date you mailed the order; 
and any sales slips and ship- 
ping receipts. 


When ordering by phone: 

Note the time and date of 
your conversation and the 
name of the person you talk 
with; 

Make a record of your 
order, the price, its promised 
availability and the compo- 
nents to be expected; 

Save all correspondence 
associated with your order, 
including your cancelled 
check ora copy of the money 
order, and any written confir- 
mation sent by the Seller. 


Questions you should con- 
sider asking: 

Does the advertised item 
come with all necessary parts 
and accessories? Are they 
from the same manufacturer? 

Is it available for immediate 
shipping?. If not, when will 


it be available? 
Has there been an increase 
in the advertised price? 
What warranties does the 
item carry? Who provides the 
service? 
What is the Seller’s return 
licy? 
What is the Seller’s refund 
licy? 
Pwith whom should you 
correspond if there is a 
problem? 


IF YOU HAVE PROBLEMS: 
1. If you have not received 
your order as promised or if 
the item is detective, immedi- 
ately notify the Seller in writ- 
ing referring to your order by 
description, price, date, as 
well as by account number 
and order number, if availa- 
ble. Make sure you keep a 

copy of the letter. 

2. If you complain by tele- 
phone, send a follow-up let- 
ter to confirm what was said. 
3. If you think the merchan- 
dise is defective, reread your 
product instructions and 
your wurranty carefully to be 
sure you don’t ex eatures 
or performance the product 
isn’t designed to give. Then 
contact the Seller for instruc- 
tions. Don’t return it to the 
Seller until you have been 
instructed to do so. 

4. When returning merchan- 
dise make sure you pad eae 
shipper’s receipt or packing 
slip; your right to be reim- 
bursed for postal cost is deter- 
mined by store policy. 

5. If you have completely dis- 
cussed your problem with 
the Seller and are still not sat- 
isfied, write to the consumer 
complaint agency in the 
Seller's state. If you paid for 
the merchandise by credit 
card, you may have rights to 
withhold payment under a 
Federal law called the Fair 
Credit Billing Act. 


HOTTEST BARGAINS OF SUMMER! 
80286 Sous io” TURBO-XT Motve rion 


@ 8088-2 8 MHx TURBO CPU 
@ 80286-10 (10/6 MHz) @ 640K RAM @ 640K RAM  1-360K FLOPPY DISK DRIVE 
B 1.2MB FDD @ 200W POWER SUPPLY 


@ 1-20 MB HARD DISK W/CONTROLLER 
@ 101 KEYBOARD @ 806287 MATH SOCKET @ CLOCK CALENDAR W/BATTERY BACKUP 
@ W.D. CONTROLLER (2 HDD, 2 FDD) @ SERIAL,PARALLEL,GAME PORT 
@ TURBO-SPEED BUTTON @ MONO GRAPHIC CARD 
W/LED INDICATOR 


@ 12” TTL AMBER MONITOR 
@ KEYBOARD LOCK & RESET BUTTON @ FRONT RESET & TURBO SWITCH 
@ PHOENIX BIOS B 20 MB HOD (ST-225) @ POWER & TUABO LED INDICATOR 
@ SERIAL,PARALLEL, GAME PORT @ 101 FULL FUNCTION ENHANCED 
@ EGA G CARD (AUTO S/W) —- F KEYBOARD 
@ EGA MONITOR (640 x 350) MOL-286 OESK ® 150W POWER SUPPLY 


@ COMPUTER CABINET DIMENSIONS 
s895. 




























21°L x 16.5°W x 8"H 





$03 8 COMPUTER SYSTEM 
Sew W/40MB HDD __ 
@ 32 bil 80386-16 MHz CPL) @ 40 MB HARD DISK (ST-251 40ma)} 
@ 1MEG RAM (80ns) @ 1.2 MB FLOPPY DISK DRIVE 

@ 200W POWER W/ODESKTOP CASE 


@ SERIAL, PARALLEL, GAME PORT @ 101 ENHANCED KEYBOARD 
@ NEW COMPACT SIZE CABINET @ MONO GRAPHIC CARD @ 14” TTL AMBER MONITOR 


DIMENSIONS 14.5°W x 16°L x 7H 
1 YEAR WARRANTY PARTS & LABOR = ALL ITEMS IN STOCK! 


MEAD OF FOCE 
| is | 1200) S CRENSHAW BLVD = as 
1 TIE “of! ‘9771 HAWTHORNE CA parse MF 6:85.20 ° MANGE WITHOUT NOTICE 
Cama € UAT OH 
on . 







OPTION 
@ 12 MHx 0 WAIT STATE AVAILABLE 


cazh (213) 644- 1140 


ORANGE CO 


4 SUNTRONCS, NC. sige 


0 . mu 
CUSTOMER SERVICE {213} 644-3140 bp aeecs A an (RET UR SAATER 


Ss — 


A GOOD STORY 
IS WORTH REPEATING... 


Especially if it’s about your product! 





Why let your story remain hidden in a back issue of one your story to new customers, retailers, jobbers and 
of the world’s leading computer magazines? distributors. 


Let us take your article to its highest level of To find out how you can have your article or review 
marketing potential with a reprint! This is elegantly reprinted **on 80 Ib. paper stock, in 
one of the most valuable marketing - 4-color, 2-color or 1-color, call 
tools you have on hand because: - or write today: Jennifer Locke 

, —Reprints Manager; 


®@ It represents unbiased > a : i aN 
coverage of your pro- é Ziff-Davis Publishing Company, 


duct by America’s lead- 3 Wi \ fm Rr ih ic 


Fark . Js _ 212-503-6447, 
® It clearly discusses . ' wl Minis quantity 500 
our products features te —— z : 
and capabilities! eee ARR. 
™ It is one of the most ; 
effective ways of telling 





Daisywheel Printer...5198 











Satistaction 
Guaranteed: 
Since 1975 


® 640K Motherboard with 256K 
© 8 slots © 8087 socket 
® 150W power supply 


Turbo-286 
$998 —s 


® 1 MB Motherboard with 640K 
® 8 or 10 MHz switchable 
®@ 8 slots e 80287 socket 
® 200 watt power supply 
® 1.2 floppy disk drive 
® Hard disk/floppy controller 
Option A...Add 148 
® High resolution amber monitor 
© Graphics card & printer port 
Option B...Add 5258 
® Hi-res RGB color monitor 
® Graphics card & Printer port 
Option C 
® Hard disk drive 
SOMB tor XT 40 MB for XT 40 MB For AT 
edd 5298 = ads £398 edd *348 


Amdek 310A $98 - 


Best selling hi-resolution 
non-glare amber monitor 







intel Math Coprocessors 

8087 *98 8087-2 °138 
8087-1 *198 80287-6 *178 
80287-8 *228 80287-10 *288 
80387-16 468 80387-20 *728 
Mouse — $ 

With Software ; 29 

LogiTech mouse .......... oaet78 
Mouse systems mouse ....... 898 
Microsoft mouse ............ $108 
Fastrap trackball ............. 598 
Deluxe joystick ............+. $24 


Ptace orders toll free! 


1200 Baud 
Modem 





1200 baud external........... 588 
2400 baud external 


30 MB Hard Disk 
Complete kit with 









controller 

CMS) $298 

10 MB PC/XT Kit.....! 5188 
20 MB PC/XT Kit.........0.. $248 
20 MB Card........cceeeeeee $398 
40 MB for AT .......ccceeees $348 
40 MB PC/XT Kit..........6 $398 
Mountain 40 MB Tape.......5398 
360K Disk Drive 

Half height, 

Direct Drive $68 
Tandon TM100-2 full height . °89 
1.2 MB for AT.....cccececcees $98 
5%” drive for PS/2.........6. $268 
720K 3%” disk drive .......... $98 
1.44 MB 3%" disk drive ...... $128 


No Slot Clocks 48 
$98 


e Up to 256K brillant colors 


Hi-res EGA card 640x480 ....5128 
EGA monitor 640x350 78 
VGA AutoSync 800 x 560....*498 
NEC MultiSync II 800x560 ...$598 


RGB color monitor 640x240 .$258 
Vega VGA card ............. $278 
Paradise VGA card.......... $278 


Daisywheel Printer 





Diablo compatible, 1 year warranty 
Parallel and serial interface 


EPSON 9 Pin 
198 ico Qs 
Near Letter Quality 
FX-850, FX-1050, EX-800 .... Call 
EPSON 24 Pin 

$369 La-500 


Letter Quality Printers 
LQ-850, LQ-1050, LQ-2500 .. Call 


HEWLETT 
(hy) PACKARD 


LaserJet Il 


$1698 


Extra Toner Cartridge ..... 1 898 
PDP 4 MB RAM card w/OK. .5198 
1 MB..8348 2 MB..5648 4 MB..$1148 


HP DeskJet 
$698 





PDP 128K RAM ...........- 
Extra ink cartridge ........... $18 
Laser Printer 

$4 1 98 Limited 

Quantity! 

1.5 MB RAM card........... $198 
Toner cartridge .............. 558 
OKIDAIA 
Okidata 320.... .. 5358 
Okidata 321......cccceeceeee $498 
Okidata 390...........ccenee 5498 
Okidata 391..............24. 5688 


Continentai U.S.A. 1-800-421-5500 
inside California 1-800-262-1710 
All othars 1-213-973-7707 
Fax machina 1-213-675-2522 


Prices at our eight store locations will be 
higher on some items. 
Cellfornio 
Torrance, Santa Ana. Woodland Hills 
Kearny Mesa Sunnyvale 
Texas mf 
Addison, Houston 
Georgie 
Smyrna 





We accept checks, credit cards or purchase 
orders from qualified firms and institutions. 
No surcharge on credit card orders. CA, 
TX. & GA. residents add sales tax. Prices & 
availability subject to change without 
notice. Shipping & handling charges via 
UPS ground 50¢/lb. UPS air *100/Ib. 
Minimum charge ‘3 00 


4901 W. Rosecrans Ave Box 5046 
Hawthorne. California 90251-5046 


= 








CIRCLE 243 ON READER SERVICE CARD 


Citizen Mata/12 4Omb 1829 Diconix 300W ink jet 
NEC Mullispead CALL Epson All Models 
Samsung XT /AT/386 CALL NEC P2200 
Sharp Laptogs. CAL NEC P5200 
Toshiba Lapiops CAL NEC LCB9OLaser 
Panasonic Ali Models 
— DRIVES/ TAPE — Ponosonic KP 4450 
Seagate Daves CALL OMS Big Kiss 
Minuscribe Drives CALL OMS PSB 10 Laser 
Prom Crives CAL GystalPrint WP. 
Plus Hardcord 40. 649 OrystolPrint Series {I... 
Bernoulli Box 1} CAL tox 4020calor 969 
AchveN 40M8 Taps 319 OTHER RRO WERE! 
Evorex GOB Tape CALL The Compiete PC 
Ponasone Worm Dive CALL Amdek Loser Deve 
Hayes Modems 
BOARDS Practical Modems. 
Porodise VGA+ 249 Dotocopy Sconners 
EGA Wonder 189 Princeton Scariner 
AT VIP 276 Kurta Digitizers 
Super EGA H Res 189 Summasietch Plus 
TOPS Flashcard 155 Roland Plotters 
AST Rom Cords CALL Sweet P600 
AST 5251/11 CAL Andek Monitors 
Above Boord 286 369 Magnavox Monilors 
Moch 20Turbo 329. Mitsubish) Monitors 
inboard 388 PC 949 NEC Mulhsync Ii 
995 Phnoeton Uttmsync 


SOFTWARE 
SACCOUNTING = = SPREADSHEETS = 


729 ttirosoh Excel 
CALL Quottra 


~—— DATABASE — moan Word 4 
Datceose CAL Microsoft Works 
dBase Il Plus CALL Multenate Advantage ft 
DB XL Diamond V5 PFS First Choco 
Fox Base + 195 PFS Pro Write 
Omnis Quartz 449 Sprint 

409 Word Perfect 50 

199 Wordstor 2000 Plus 
S 185 UTILITIES ——. 
ma — GRAPHICS —— Quick Basic /C 

185 Turbo Pascal Base /C 

CALL Desqview 20 
Poge 225 Windows 
PFS First Publisher il 75 Windows 386 
Ventura 
Auto Sketch 
Boeing Graph 
Design Cod or 3D 159 Loplink 
Dragraph/2000 249 Moce Utihts 
Draw Appicuse 279 Metro 
EGA Paint ¥2005 53 Norton Guides 
Feetonce Plus... 289 Norton Unilties Adv 
Genenc Cod Level 3 105 PC Tools Dene 
Horvard Graptec 285 Srdetuck Plus 
Show Partner FX 249 Xtree Pro 
Genus Mouse/Ds Holo = 59 Mathcad 
Logitech HiRes Mouse 87 Staigraphics 
Felix 119 Time Line 
Microsoft Mouse 105 Whats Best 


800-662-2686 oes on, 


forCa.Orders,Tech Support 445-255-2230 


Coll or Write for Free Catolog 
PAYMENT: Visa, MasterCard, Cashier'sCnecks, Per- 
sonal Checks with hold, Qualified PO's. CA orders 
add soles lox SOFTWARE SHIPPING— UPS graund-2% 
Gl arder $5 min UPS Blue-3% of arder. $7 min 
HARDWARE — Catitor charges DEFECTS: Replaced or 
repaired al our optian RETURNS Subject fo restock 
fee 








All Products New with full warranties 
Price & avallabllity subject to change without notice 





IMPAN 


584 CASTRO ST. sure 487 SAN FRANCISCO, CA A114 











PROOUCTS NOT LISTED...CALL 


CAD... .etc. 


PC & MAC 


1-800-621-3999 


SPECIAL 
GENERIC CADD 3.0 


includes 
@ Auto Dimensioning 


© Dot Plot 
e Drafting ENH 1 
© Drafting ENH 2 


$89 








SINCE 1984 









ZENITH 1490 MITSUBISHI 
PREMIUM $ Diamond Scan | 40/70 Mb Bay 
286/386 585 $477 [$449 
DRAFIX , 
‘buat! | —Maer | | 1PLUS | 3DMOD. | | crus’ | forbes 
$455 |$429] |$149 |$149] | $179 |$416 
BACK-UP SMART MODEM MAC 
PC-FULLBACK | COREFAST 12008 int 24008 int SUMMA DIGITIZER 
$45 $59 15117 $299 
wc ee oe na a SCANNERS . eG TEENS & FeO TERS 





Koo 


Teabibe 321 SL COMPUTERS 
Line qooeeeeriecoc 





WF Laser Jet Seras i 





PANASONIC 
1091 


NOVELL 
NO-KEY 











Intel conrocessors 
8087-2 (=8 MHz) . 
80287-8 (<10 MHz) . 
80287-10 (=10 MHz) . a 





CHIPS Gtk, 256k BOB?, MAB7IIET 6... cee eeceeecceee Call 





80387-20 (20 MHz) . 


Sa @ TERMINALS © ee _ BaaRos & NETWORKS 


Amdeh 1280 w/card . 





es 


S faenke 2 





Generic Dptons . 
Harvard Graphics $26 MHi Warehouse, INC. rxex07s im eon 
Harvard Tot Proj Mgr... S817 SPEED P.O Box 10281 


MAIL = Phoenix, AZ 85064-0261 > 
1-800-621-3999 New Orders = : 
Lucid 3d tnew ver! ... $103 SER 602-861-1090 Onder nto mem | 
MathCad 20 . $199 Customer Service Hrs 10-3 PT M-F 
CIRCLE 387 "ON READER SERVICE CARD ‘Ordering Hours 7-5 PT M-F 8-2 SAT 


Lighting HD Speedup . pa 








PRODUCT CATEGORIES 


HARDWARE 


ADD-ON-BOARDS 
CABLES 
COMMUNICATIONS . 409, 410 


COMPUTER 
SYSTEMS 


DISK DRIVES 
DISKETTES 
EXPANSION 


MONITORS 


SOFTWARE 


ACCOUNTING 


ARTIFICIAL 
INTELLIGENCE 


BACKUP SYSTEMS 
BUSINESS 


BUSINESS PROJECT 
MANAGEMENT 


BUSINESS TIME 
MANAGEMENT 


DATA 
MANAGEMENT 


DESKTOP 
PUBLISHING 


EDUCATION 
ENGINEERING 
ENTERTAINMENT/ 


FINANCIAL 
FLOWCHARTING 
GENERAL 
GRAPHICS 
HEALTH 


PERIPHERALS 
PLOTTERS. 
POWER 
PROTECTION 
POWER SUPPLIES 
PRINTERS 
SECURITY 

SPEED DEVICES 


MAILING 
PROGRAMS 


MANUFACTURING 
MEDICAL 


MULTI-USER 
SYSTEMS 


MUSIC 423, 424, 436 
ONE-OF-A-KIND 
OPERATION SYSTEMS 


PREVENTATIVE 
MAINTENANCE. . . . 424, 425 


PROGRAMMERS 


PUBLIC DOMAIN . . 426, 427 
REAL ESTATE 


RELIGION 


SALES 
MARKETING 


SCIENTIFIC 
SECURITY 


TERMINAL 
EMULATION 


WORD 


PROCESSING 431, 432 


Pig MAG AZINE © SET EMEE & 13, 1988 


MISCELLANEOUS 


ACCESSORIES 432 
BAR CODING 432, 433 


BOOKS/CATALOGUES/ 
PUBLICATIONS .. . . 433, 434 


BUSINESS 
OPPORTUNITIES 


COMPUTER 
INSURANCE 


COMPUTER SERVICES 
CONSULTANTS 


DATA 
CONVERSION 


DATA RECOVERY 
SERVICES 


DIGITIZERS 


DISK CONVERSION . . 434, 435 


DISKETTE COPY 
SERVICE 


EMPLOYMENT 
OPPORTUNITIES ....... rate 


FURNITURE 


TYPESETTING 
USED EQUIPMENT 


RATES AND INFORMATION 


PC Magozine Morketploce is a special economical section for 


product and service listings. 


Listings are grouped by catcgory and sold by column inches. Second 


color option available. 


Standard Directory Listings are also available for a minimum of 4 is- 
sucs at $500 per issuc ($2000 total). 


For additional information call 212-503-5115. 


MARKETPLACE ADVERTISING 


STAFF 


Group Sales Director 
Kathryn J. Cumberlander 
Group Sales Manager 
Daniel L. Rosensweig 
Support Manager 

Monica B. Dixon 

Sr. Advertising Coordinator 
Linda Annis-Lopez 


Advertising Coordinotor 
Wanda D. Brown 
Production Monoger 
Anne Brockinton 
Production Coordinator 
Robert Clark 


ACCOUNT MANAGERS 


Glenda Camphell (212) 503-5118 
me GA, PA, VA, DC, OH, AK, WY, 
A 


Veronica Farmer (212) 503-5156 
TX. MN, WI. AR, NC. IN. RI. DE. 
SC. LA, ID, MT, OVERSEAS 
Kathleen Morris (212) 503-5176 
UT. TN. NB. Ht. (CA 94000 & UP) 


Kenneth Nova (212) 503-5175 

WV. FL. VT. NH, (CA 93996 DOWN) 
Michael Brooks (212) 503-5125 

Mi. CT, IL. KY, ME, OR, OK, AL, 
MO. NM, IA 

Angela Kiffin (212) 503-5117 


NJ, WA, MD, AZ, CO. NV. MS. KS. 
ND, SD (ALL CANADA) 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-515 . . . 


SLOTLESS TIMEKEEPING 


Every IBM and Apple # computer 

needs a clock The ClockPro 

keeps perfect tme and doesnt we 
waste a valuable stot. II's easy to 

install and works on any IBM PC, XT, AT, 
Apple He, ic, [+ and all compatibles znd 
is covered by a full 10 year warranty and 
30-day money back guarantee. 


TO ORDER: 1-800-458-5448 
A APRICORN 87a! Treena St., Suite 10, gan Diego, CA 92131 
‘ON READER SERVICE 


AT CLOCK 
BATTERIES 


RAYOVAC Computer Battery $18.50. 
Life Alkaline Replacement for 

AT Type Lithium w/ 4-pin connector 

3 Volt Uthium “Coin” Cell $23.50 

for Multi-function boarde 


Visa MC Shipping incl. 
1-800-336-5933 
In JL: {312) 336-5933 
Clairvoyant «+ Systems 
Computer Power Specialists 


P.O. Box 8693 Waukegan, Iilinols 60085 
CIRCLE $69 ON READEA SEAVICE CARD 


AOD $250 FOR SHIPPING 


EGA GRAPHICS 
ADAPTER FOR 
AT&T SYSTEMS 


* PC6300 » PC6300Plus 
° PC6310 + PC6312 
= PC6386 


1-800-854-0505 
in NEW YORK 1-800-632-2444 
CIRCLE 553 ON READER SERVICE CARO 


MotherBoard Clock—$59 

‘ SideClock does nol waste an expansion slot! 
Q The innoventions’ clock/calendar enters Ihe 

BIGM % UTE Fine and date tor you automatically Easy in- 

Te statlation Soltware & user-replaceable ballery 

included 30 day $-back gid 2 yr warranty For 

XT, PC, PS-25 & compatibles $59 + $3sh 

Site discount Dealers welcome 

ARISTO Computers, inc 

6700 SW 105Ih Avenue Suite 307 

Beaverton OR 97005 

$03/626-6333 or 800/3ARISTO 


THE X-BANDIT 4 EMS 4 

For XT/AT Enhanced, expanded memory utiliz- 
tng LIM 4.0 specifications Segmented memory 
mapping, splil memory addressing 2 mb in 
one slot 8 mb folal Spooler, RAM disk auto 
configuration softwate, manual, warranty all 
included $175 list Dealer pricing available 
TELETEK ENTERPRISES, INC 

4600 Pell Orie 

Sacramento, CA 95838 

(916) 920-4600 


REAL VOICE Digital Recording 
for your PC, XT, AT or Compatible 


@VOICE MAIL SYSTEM 


@ TELEMARKETING 
inbound & Outbound 


SMARTEST ANSWER 
MACHINE 
@AUTODIAL-DATABASE 
@VOICEPAD™ 
~ Voice for your Programs 
@PROGRAMMER'S 
TOOLKIT foptionat :79) 
"2 card, software cables, & speaker 
SE (239% -sen gp 
(415) 652-9600 
Talking Ti 


43983 Predmont Ava Suite i) 
Oakland CA 94611 


CIRCLE 551 ON MEAOER SEAVICE CARD 


TO PLACE YOUR ADIN 
PC Magazine Marketplace 
Call (212) 503-3115 


PC MAGAZINE ® SEPTEMBER 
409 


CABLES 


COOMPANI 


Companion allows you to 
add an extra keyboard and = = 
monitor up to 250' from your ai 


_@ 
PC system unit. ee ei 6 
Ps 4 =: —— 


Operates with Mono, CGA 
BULLETIN BOARD 


Ee ea on eae 
computers an 

bone % INFORMATION HOST SYSTEM 
A Revolutonary E-Mail/BBS Informa- 


100% compatibles. 
OEALER PROGRAM AVAILABLE 
PRICES START AT $219.00 thon Host Systsm now makes the setup 
of a turnkey On-Line Informabon & Con 
ferencing Utility incredibly easy 


CYBEX CORPORATION 
2800 H. Bob Wallace Ave. 
This amazing system can be operated 


Hunteville, AL 35805 
unattended, 24 hours a day, and can 
simultaneously support up to 16 
modems on 16 dial-up telephone lines 
under nothing more than MS of PC DOS 
ich, mune 6-PORT DtGt- ‘Bonne 


COMMUNICATIONS 


Printer Cables $1 a Foot! 

— 6, 10, and 24 Fool Prefabricated 

— Serial os Paraliel Cali for Catalog 
@ Custom Cables trom $2 501, Min 10 ft. 
© Switchboxes, afl lines switched 

— AB DB25/Centronics $29. 95/835 95 

— ABCD DB25/Centsomics $49.95/$54 95 
— AB Monttor/Keyboard Switch $65 00 
Visa, MC, COD, Prepaid = 100% Guarantee 
Arnel Accessories 
8856 Halverson Orive 
Elk Grove, CA 95624 


I EEGs 


12 ON READER SERVICE CARO 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET.. . 


(916) 685-1739 


—— eee Se 
COMMUNICATIONS 


Fas ener and, your ceesbuter is ef) Peswrmect ree 
you “be there”... all you need ls a PhoneBool and 
modam to power up your compuler system. 

* 8 ring pickup iets you thare 9 voice fine 

© Built-is hardware security code 

* Six outlets, 19 Amp capacity 

© Surge protection for both AC snd Telephone line 


Only $395, Includes stility diskette with examples for 
leading software packages. 


CYBEX CORPORATION 
2800 H Bob Wallace Avenue 
Huntsville, AL 35805 
(205) 534-0011 
CIRCLE 568 ON READER SERVICE CARD 


Sharp Fo30500700 SUOS1S25/CALL ‘ant’ 
Sharp uxsaaoeoroazo = SRSCALL th 
pag i ( SUE) 
WLP. Lase! 


PhoneBoot »w cybex 
<< 


WET S$ CALL 
ceetooes 
Seance: 


(714) 898-8374 
FAX 714-670-2760 


CIRCLE 555 ON READER SERVICE CARD 
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COMMUNICATIONS COMPUTER SYSTEMS 














PC-HOOKER 


A powerful and easy to use connec- 
tivy tool that lets you hook together 
any two 18M PC compatible 
computars and tranefar files in either 
direction at spaade excaeding 
115,000 baud 


Faster than Lap-Link™ 
Easier than Bridge 


Connects any two PCs 
Serial and parallal 
Exceeds 115,000 baud 
Two way tranefers 
DOS organizer 

Full text editing 

Talk mode 

Hayes modem support 
Print facility 

Universal cable 

5'4" and 3’2" disks 
PS/2 ready 



















Complete only $59.95 
To order call 1-800-888-8455 


AMICA 


102 Main Street Park Ridge, IL 60063 
be- Lina o$ Btademarh pt Tearet-ng Software Inc 


u 
CIRCLE 572 ON READER SERVICE CARD 






COMPUTER 
SYSTEMS 


1988 BEST BUY 


Case, MB, XT 150 ps, AT 200 PS 
Phoenix Bias 


12 MHZ XT 
12 MHZ AT 


$230 
$485 


Case, MB, XT 150, PS, AT 200 PS, 
XT 360K, AT 1.2, Controller, PH Bios 
*XT 12 MHZ $330 
*AT 12 MHZ $710 


Min. Order - 3ea 


512-467-2330 
ADVANCED MICRO TECHNOLOGY 
CIRCLE 82 ON READER SERVICE CARD 





ST-225, CONT, CABLES 


SEAGATE 30MB, ST-238 
SEAGATE 40MB, ST-251 


150W Power Supply ... Hees 
101 ENHANCED Keyboard 
CALL FOR OTHER PRODUCTS 


SYSTEMS 


COMPLETE DTK AT SYSTEM 


massinaiananne ©1349 
840K RAM, Monitor & 101 Keyboard 


‘Swivel. 
‘SAMSUNG EGA W/T&.Swivel .. $354 05 
INEC MULTISYNC Il... 


ONE YEAR WARRAN 
Alt prices are subj to change 


C.0.S 
9896 Bissonnet, Suite 265 
Houston. TX. 77036 


(713)988-6566 
(818)915-5495 


CIRCLE 629 ON READER SERVICE CAAD 


Also Available: 

e IBM PC, XT, AT 

@ PS/2 Models 60, 80 

e Compaq Portable Ill 

e Compaq Deskpro 386 

e Macintosh SE, Mac Il 

e are Laser Writer NT 

e HP LaserJet Serles Il 
And Many More! 


IBM PS2 oe 
MODEL 50 ; 
dass 


Next day 
anywhere 
in the 
U.S.A, 


Rental 
#1 Computer Rental Company in the U.S.A. 


CIRCLE 751 ON READER SERVICE CARD 


BOTTOM 


COMPUTERS 
PRINTERS 
CELL-PHONES 
FAX-UNITS, ete. 


COMFUTER WARLHOUSE C1113 | | 
1200 HWY 377, GRANBURY, TX 76048 
Cust Serv (817) $73-0220 


a ae 
800-525-7733 
CIRCLE 752 ON READER SEAVICE CARD 


CIRCLE STO ON READEA SERVICE CARO 
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LAPTOP SPECIALS 


ZENITH + TOSHIBA + NEC 
¢ SHARP + DATAVUE 

The Latest Laptops at Low Prices 

along with a wide Selection of Acces- 

sores including... . 

AFFORDABLE 51%" ar 314" EXTER- 
WAL and INTERNAL DRIVE UNITS fer 

» LAPTOPS und DESKTOPS (360K, 
720K, 1.2K wad 1.44K). 

 DICDNIX PRINTERS... . 1200 AND 


2400 BAUD MODEMS for LAPTOPS. 


For Low Pricing and Fast Rehtable 
Service call . 


COMPUTER OPTIONS 


UNLIMITED 
tor the Smast Buyer 


201-469-7678 » 7 Days 
QAM-18PM (EST) 


CIRCLE 558 ON READER SERVICE CARO 


IBM 
Mode! 30 8mhz 40k 295°... 
Model 30 8mbz 640k 20mb ... 
Mode! 50 10mb2 tm 3.5 20mb .. 
All Other Models Available 
amma 


Deskpro 256k 2 Drive... 
Deskpro/286 640k 1.2 20mb 

All Other Models Available 

Smhz XT 640k 2dr mono 

Wmbz AT 512k 1.2 20mb 

Peripherals & Software ..... Sal 
We Will Beat Any Price On Stock Items 
P C TECHNOLOGIES 


CIRCLE 559 ON READEA SERVICE CARD 


COMPUTERS AND 
PRINTERS etc. 


CELLULAR TELEPHONES 
FAX MACHINES etc. 


Us” No) seconos 


24 hes. FAX: (817) 573-SAVE 
FORT WO! COMPUTERS 
377 PLAZA, GRANBURY, TX 76048 


CIRCLE 753 ON READER SERVICE CARO. 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHI5 .. . 


PACIFIC-286-12 MOND SYSTEM LCD-286 PORTABLE _LcD-386 


ow, Monit 
a “aun Senne eres ons ean 
°12M6 Drve 120 3 we] * bs = 
iene RSE RE, a $1195 +S1e103 «#0287 Socket Nate eapeteraet 
Br eecend i CGA COLOR SYSTEM shay Bourk + 200W Power Supply «LCD Seren (6402200) 
+101 *LCD Screen + 20 MB Hard Disk Key Board 
stir . WICGA Monioe “Soper Twist °23 be, 
Sl = 15.2 (0 Wait $150 Optten} wai } $1395 Back Lighting + Size 1S92X9Vf XE° 
+ G12 MHz Key Bord Switchable 
* WAZ HD & FD Convciier " E EGA COLOR SYSTEM 
VGA SYSTEM a To * WAEGA CARD 
°WAGA Card & Moret WYEGA Morita: 
* W20 MB Hard Dik WO MO Hard Disk 


* 70 Senal/Parailal 
{80386-20 MHz Option} 


+ Koy Bows 


$790 


CRT-PORTABLE-285 PACIFIC COMPUTER 
* Mano Monitor (818) 571-5548 
“aoa coun essa ‘$2785 


+ 80286 (10 MHz of 12 MHz} + YO Card Senei/Paralel wale On Wik Ps ORDER ONLY 
* One 1.2M8 Floppy Drive = * WAZ HD Bt FD Gontroter - Del Mar Avenue, 
+200 W Power Supply +20 MB Hard Disk + WAVGA Card & Monior [IP LORE EGR Cetaeries San Gabriel, Califomle $1776 (800) 421-1102 (IN CA) 


"TTL Diaply 9° Amber $1389 $3035 Available, Call! (FAX) 618-286-8662 (800) 346-7207 (OUT CA) 


CIRCLE 661 OW READER SERVICE CARD 


Buy Wholesale From ## USA computers & ELECTRONICS 
TOP NAMES — BEST PRICES — SUPPORT & SERVICE “Call Now’ 


MEMBERSHIP $25 OFF THIS MONTH {—800 777—1USA 


IBM PS/2's DT pisk DRIVES 


Up to 41% off! Our [2th year of DISCOUNTS 
Beat Your Co COMPUTERS & = 

MODEL 50-386 (New) CELLULAR PHONES PS/2 and Laptop Compatible Systems 

MODEL 60-041 5,295 Toil Free 800-231-3680 


MODEL 60-071 6,295 motes copy « uy ads, 
MODEL 80-041 6,995 | © S25" 360K of 1.2Mh External for PS/2 © 720K 3.5" Toshiba drives w/tit 


models 25 30 50 60 60 Easy set (#1 ND3S2T) $139.00 
MODEL 80-071 8,495 meses 30 oO ¥ setup ty " 


MODEL 80-111 10,995 \ 1 _ professional OUmt * Compatcard foppy 
MODEL 80-311 13,995 GUARANTEED LOWEST PRIC | Tonk aie exes gfinroo BOXT(AT ane] acd 4 Nappi any 


to your 
1,440 1.5" drives a ta format computer Softwara included (#10 HDC, 
American Micra Computer Center fi! MARYMAC woustries inc.) | * LMMBRE sivee ead wre form cals oo ” 


2890 Grillin Road - Suite # 4 e Teac and Toshiba 1 44Mb witrame 
Sper ey en SUES Fo pa +5253 a a ee 
1-713-392-0747 Telex: 774132 ER arrvalll CAND casey Powe SUDESY: Tostiba models (6 SPW) $735.00 
(305)985-9406 } 8 ‘ cable (a20 EHD) $a7$.00 Zenith mode's (#17 ZPW) $246.00 
CIRCLE 


ee em 8 Adaptec 2372 ALL controller, 2 hard, 2 floppy, sustamed 1: interieave $226.00 
Cail TOLL FREE: 600-544-4252. CA & lech info (618) 589-1616 
TO PLACE YOUR ADIN MicroSense 5580 La Jolla Bivd, Suite 313, La Jolla, CA 92037 
PC Magazine Marketplace 
Call (212) 503-5115 
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DISKETTES 





150 Mbyte Package .... $3,195 
320 Mbyte Package ... . $4,495 


» 16 msec. access time 


« Supports DOS, Xenix, UNIX on AT's and 386's 


« ESDI controiler, cables, mounting hardware 


» 1 year swapout with FREE hotline support 


CALL: 


1-800-922-9050 
(In Texas, 512-346-8360) 


4 Ten X Technology, Inc. 


4807 Spicewood Springs Ad., Bidg. 3‘ Austin, TX 78759 
CIRCLE 794 ON READER SERVICE CARD 


CIRCLE 756 ON READER SERVICE CARD 


PS/2 DRIVES FDA PC'S AT'S 
CompatiKit-PC $329 
Compalikil-AT $269 
Buill-in floppy controllers no problem Sup- 
ports multiple drives and lormats Lets your 
Coniputet- St TOM FS 2 AME Gah Pius 
more, Call for further information 
VISA/MC/COD/CHECK 

MICRO SOLUTIONS COMPUTER PRODUCTS 
132 W. Lincoln Hwy 

Dekalb. IL 60115 

815-756-3411 


OPTICAL DISKS 
# -LASERDRIVE 


gs sn igatured In PO WEEK 4/26/88 
storage on single dis! 

5 connecting to eny host we SCSI 

interface 

@ Plu 4 99 to any operating system 


only 995 Limited time only 


PANASONIC LS5000 
$2495 . 200 ma 


OPTICAL MEDIA 
For IBM & Panasonic Optical 
Drives - 


We carry oa ftuli iine of 
51/4" & 42" Opticai Drives 


SKAN SAIS peep ie INC, 


(212) B00 5570 ( W$10)295.2237 
CIRCLE 775 ON READER SERVICE CARD 


8 INCH DISKETTE SYSTEM 

Read, write, and format diskettes from IBM 
Mainirames, mintcomputers, daia entry equip- 
ment, etc Complete easy to use soltware han- 
dies EBCDIC conversion Can read and write 
Crh Biren Ciseettes (inahiy tornnais)— ou 
also can use 8-inch drives {or PCDOS files; 
1200 KB per disketie! $1395 complete 
MICROTECH EXPORTS 

223 Forest Avenue 

Palo Alto, CA 94301 

415-324-9114 


PC MAGAZINE Ch SEPTEMBER 13, 
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AME DAY 
HIPPING 


§.25" DS/DD Disks 
29¢ each qty of 100 
FREE paper sleeves, tabels, & tabs 
20MBw/Cont ... $279 
30MBw/Cont ... $289 
(805) 945-0853 
525 W. Lancaster Bivd. 
Lancaster, CA 93534 
CIRCLE 754 ON READER SERVICE CARD 


3.5" DS/DD Disks 
$1.19 cach qty orr0e 
FREE labels 
$1.29 ea. qty of SO, $1.39 ca. qty of 25 


FREE EE SHIPPING 
wen vy, y ya Acopead $2.50 fe $2.50 for C.0.D. 
Satlsfaction Guaranteed 


MICRO 
1-800-288-2887 
offer expires 10/30/88 


1776 Dividend Drive, Columbus, OF 43228 
Phone: 614-771-8771, PAX: 614-771-8772 


Micropolis 71MB 28ms $649 
Miniscribe 741mMB 28ms $669 
$T251 40MB 40ms $359 
ST251-1 40mB 26ms $410 
$7125  20MB 23" $270 


P Uine (ne) 870-5033] 


HICLE 649 ON READE. SERVICE CAR 


oat baieeo 
The Electronic Mall™--Type GO pil 
CIRCLE 757 ON READER SEI 


DISKETTES 


5.25 DS/DD DISKETTES 


25 & EA. 


100% MONEY BACK GUARANTEE!!! 


FREE!!! LABELS, SLEEVES & WRITE PROTECT’s 
NO HIDDEN COSTS 


MINIMUM ORDER-100 DISKS 
SHIPPING AND HANDLING $4.00 Per Box 
VISA, MASTERCARD AMEX, DISCOVER & COD 


1-800-634-2494 
24 HOUR SHIPPING 


CIRCLE 585 ON READER SERVICE CARD 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 





DISKETTES 


LESS 
g 


Quality 5%" DS/DD Diskettes 
Min. 100 
Guaranteed Two-for-One 
Replacement 
if found intbally defective 
within six months 
FREE sleeves, tabs, labels 


54° COLOR (Min. 100). 39¢ 
5a" HIGH DENSITY 
(Min 50) . . 
Brand Box 51/4" {Min 10). $398 
Brand Box COLOR 514" 
with FREE Piastic Case 
(Min 10) $4.99 
312" DS DD (Min 50). $109 
100% Lifetime Warranty 
Shipping $4 50 per min order 
$2.00 each addi lot 
MCVISA Only 
1-800-537-1600 
Operator No. 67 


M=P 


Dept No 1823 P.O. Box 61000 
cece Fancisco, C CA 94161 
READER SERVICE CARD 


BUY QUALITY 
FOR LESS! 


DYSAN 


5%" DSDD Oe 


100% CERTIFIED 
LIFETIME WARRANTY 
Price based on quentity 0! 250 in bulk 
includes Tyvek sieeves and label kits 


800-222 0490 


tn NJ 201-41 
FAX 301-462-5668 


24 HOUR SHIPMENT @ 


MEGASoft 


PO Sox 710, Freehold, NJ 07728 
Full service duphcabon facdity 





CIRCLE 755 ON READER SERVICE CARD 


OUT OF 
DISK 
PRICES. 


.29¢ 


Media Source soothes the sting when 


AMIBRICO A GROUP 


51/4" ps pp 20°. 


INCLUDES 
SLEEVES & LABELS 


100° LIFETIME WARRANTY 


Mim Qnty 200 


3.1/2" DS DD (min 25) 1.10 ea. 
5 1/4” DS HD (min 30) 69 ea. 
5 1/4" DS HD (Color) 


‘0 ea. 
| 5 1/4" DS DD (Color, min 100) .45 ea. 


Visa/MC accepted 
12132 Sherman Way 
N. Hollywood, CA 91605 
‘Stuping $4 00 per min order $2 00 each additcant lot 


(818) 765-3040 
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Why waste your time 
formatting disks? 


Preformatted disks 
save you time and money! 


Memorex ¢ Nashua « 3M 
5'/4" (from 48¢) + 5'/4" HD + 3'/2" - 31/0" HC 
Call toll-free TODAY! 


1-800-321-4668 


In Colorado (303) 234-0871. Open 8:00 to 5:30 
Mountain Time, Monday—Friday. 


ALF Products, 131 


Marketplace 
the ultimate target market! 


The brand specifiers who read PC 
Magazine don't have the time to shop 
around, their only concern ts getting 
what thes need as quickly as possible 


They'll DIRECT their 
attention to PC Magazine 
Marketplace 


For them PC Magazine Marketplace’s 
Direct Respunse/Display Ad format 
represents a fast, easy and cost effec- 
tive method of product acquisition. 
They know it will have the products 
they need and the information they 
want regarding price, volume dis 
counts, specifications and delivery. 

Ifyou think that your business can 
benefit from the 550.000 brand 
specifiers who read PC Magazine 
YOURE RIGHT! 


COMPUTERS..AST, 
Tape Beckup.Maynard, Everex 


VLM Computer Electronics 


So take DIRECT action and Soe ae Te ae Oeil CoD. 
call (212) 503-5115 
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EXPANSION UNITS _ 


$685.00 
$445 00 
275 00 
$23500 
asso00 
$168.00 
$14500 
$102 00 
B0386-16 S$ CALLI 
V-30 amnz $ 1275 
V-20 1omnz $1700 
V-20 emu $ 0% 


$10.75 
4164 100 120 180 S. RAMS: ageats 


CALL! 
Please Call for SIMM SIP ZIP PLCC 48256-12 $1095 116-15 


1.C. EXPRESS 


15358 Vailey Blvd , City of mdustry, CA 91746 Phone 818369 2688 


von ca (800)892-8889 pion én esomesn (800)882-8181 « 


SIMM 

1Mbit 

51258 
41256 
41256 
41264 
41464 


$36.00 
CALL! 
CALL! 
$10.85 
$14.75 


at350 
sa7s 


CIRCLE 582 ON READER SERVICE CARD 


CHIP SHOP AT TOWER 


BRAND NEW! AMERICAN MADE 
CALL FOR THE FITS AT MOTHERBOARD / Ett 
LOWEST PRICES 


DRIVE SLOTS / 250 W POWER SUPPLY 


SAME DAY SHIPMENT 


4164 8087 
4128 80287 


41256 80387 
1 meg chips 
V20, V30 and more 


SABINA 
INTERNATIONAL, INC, 
Phone 1-800-2SABINA 
In CA 714-594-6336 
FAX 714-595-4008 


CIRCLE 758 ON READER SERVICE CARD 


CALL DRAM co 


— Lowast Prica in Ma 


enclosure technologies, inc. 
P.O BOX 87275 CANTON, MI 48187 


(313) 459-3557 
CIRCLE 571 ON READER SERVICE CARD 


PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read PC Maga 
zine don't have the time to shup around, 
thete unl concern ts getting what they 
need as quickly as possible 


They'll DIRECT their attention 
to PC Magazine Marketplace 


Se 
For them PC Magazine Marketplace 
Direct Kespanse/Tisplay Ad format repre 













Dynamic RAMS 

1M 120NS, 100NS, DIP & SOJ 
256K 1SONS, 120NS, 100NS & SONS 
64K 15SON5, & 120NS 

Policy Price subject to change 
Min order $20, MC/VISA add 44% 
CA residents add 6 5% sales tax. 
UPS ‘Ground =. aw LAM i) 


sents a fast, easy and cust effective method 
af product acquisition, They know if will 
have the products they need and the infor 
nation thes want evgarding prev, satume: 
discounts, specifications end delivery 
Ifyou think thal your business can lene 
AU trom the S500 1100 brand specifiers whi 
ead PC Magazine YORE REGIIT! 


So take DIRECT action and 
call (212) 503-5115 


PO Box 890127 SF CA 94199-0127 
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ig CRONE, DELIVERY!!! 


PERIPHERALS 


9-Track Tape 
Subsystem 


of} 
a0) 


a” 
MINISTREAMER™ 


Now you can ex data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 BPI 9-Track tape. Unil 
hth ed opp nee 
Transfer rate is upto mesa 4 megal 
ee 





minule on 
Bes. _ Subsystems include 7” or 
10 12” streaming tape drive, tay 
coupler card and DOS or 
compalible software. 
Prices start al $2,995, 


[JUALSTAR,, 


PLUG A CASH 
DRAWER INTO 
YOUR COMPUTER 


Tusa your Computer 


9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5622 
CIRCLE 573 ON READER SERVICE CARD: 


9 TRACK 
TAPE SYSTEM 


FOR IGM PC/XT/AT 


and Models for 
All Applications 
intartace Options 
+ RS-232 serial (3 Ayres) 
* Centronics parall 
* Receipt prniey Intertaces 
Others (TTL, Signal pulse, non- 
connected, multiple drawer} 


For catalog & details " % 


rf 
APG 
Minneapolis MN 55430 © (612) 560-1440 


1601: 67th Ave North « Maintrame to PC Data Transtar 
High Speed Backup 

A Division of Upper Midwest Industries, Inc » All Software, Compista Sysiam 

» Service and Support, easy 


installalion 

call (848) 343-6505 or writa to 
Contech Computer Corp. 

PO Box 153 Tarzana, Calif $1356 


lofe] Na er.) 
CIRCLE 575 ON READER SERVICE CARD 





PERFORMANCE PERIPHERALS 
for 
TOSHIBA LAPTOP COMPUTERS 


‘© 2400 bps Expansion Card internal Modem 
with RJ11 and OB-9 COMMS-; tsa {tor 
he cae: 71200, T1100+ , T: 


© 2400 tip Internal Card Modem with co 


and DIN 8- i jeauetc, Couper icks {tor 
the T1000) M24 sip sits 


© COMMS-2 ai Card: S232E $194 


@ Internal Card (11000): $232! $148 

© AdaptaPAK 12V batiery rv adapter and 
rechargeable pack (ra 160) F Peo $308 
(See FIRST Looks, 2/16 PC Mag. pg. 52) 


PRODUCT R&D Corporation 
1194 Pacific, San Luis Obispo, CA 93401 
Phone (805) 546-9713 FAX (805) 548-9716 
CIRCLE $76 ON READER SERVICE CARD 


Peripherals 


continues... 





He hs 


9-TRACK TAPE 
* Compiete syatam manutecturer 
« Support POXT/ATIPS2 & Moc 
2 Use with IBM, DEC. HP tape 
« Use wi ay eo 
« Linka to FORTRAN, C, CoBOL 


¢ Networking capability 
e Customized softwere evallable 
* Powerful data extraction 
¢ Larga Inventory of Anritsu, 
Cl , Kennedy, Quaister 
© Fest technical eupport 
* System prices trom $2995 
Avold the middieman-—Go direct! 


FLAGSTAFF 602-779-3341 
ENGINEERING rax 779-5998 


CIRCLE 803 ON READER SERVICE CARO 


PLOTTERS 


9-Track Tape Drives: Yes! 
for IBM PC/XT/AT/386 
and PS/2 P 


Interchange topes from mainframes. 
Important feateres: 

* 800, 1600, 3200, 6250 BP] 

¢ EBCDIC/ASCII conversion 

© IBM & ANSI labeled tapes 

@ Network backup 

¢ DOS, XENIX, Microport 

¢ Highest quality customer service 
For quick dehvery we stock all major 
manufecturers’ tape drives, including 
Cipher, Kennedy, M4 Date, 
Quatstor. Prices start a1 $3,795. Call 
Today! 

Overiand Date, Inc. 


5620 Kearny Mesa Rd. ¢ San Diego, CA 92111 


Telephone: (619) 571-5555 
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The Zericon “@ 
Model 3600-D Plotter 
Astounding price and 

performance for’. 


* ... only $2295.-° 


24 


lakes ee | 


‘Doe 


*# Price: a full $1,000 tess than our 
nearest competitor. 

Compatibility: operates wih all 
popular CAD software supporting 
DM/PL™ 


Speeds at 7 inches per second, the 
3600-D offers the beat price 
performance rato in its class. 

*Repeatabilicy: 00) ieches aoures you 
of drawing quabty you can be proud of 

Unique: X&¥ axe a aling allows you 
to cabbrate vo | part un 10,000 Iden! 
Gor applicanons where scale ws ential. 

* Vacuum poper hold down sisures 
perfect regutrarion 


CALL NOW AND WE'LL SEND 
YOU A FREE SAMPLE PLOT. 
4415) 490-8380 


Dealer inquiries invited, 


ZERICON | 
‘Stevenson Busenens Path st 
Fanon, CAME 
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POWER SUPPLIES 


TURBO-COOL 150: 
Cool, Quiet Power 


} wove. 
STANDARD XT 
STANDARG AT 
$0150 POAT 
$0200 AT 


TC1S0 POAT 


POWER COOLING MOISE PRICE 
1500 10 STD (888 
wow 1k STD 8125 
1s0W 14h BA NE 
aw 1m 6H $168 
cS) Bie >) Me) 

TCO PCT «= OW AM STD S189 

Teese aT Bow ak STO+ S18 

FOC UL 120V/240V ¢ drive plugs heavy duty com 

ponents patented coohng system 1 year warranty 

PC COOLING SYSTEMS, INC. 

31510 Mountain Wey, Bonsali CA 92003 

(619) 723-9513 VISA/MC/COD/PO 
CORCLE 577 ON READER SEAVICE CARD 


PRINTERS 


ADD POWER TO YOUR 
LASERJET Il FOR LESS 
Expandable Memory Boards: 
IMB -$ 277 

2MB - $579 

4MB - Call 


Font Cartridges: 
Z+ -$209 


HP Plotter (HPGL) Emulation: 
LaserPlotter - $ 129 


O.H. SYSTEMS, INC. 
5333 McConnell AVE, Los Angelea 
CA 90065 
(213) 822-9484 


MISA-M/C. 
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SECURITY 


POWER SURGES ARE THE BIG 
DESTROYER OF COMPUTERS! 

So when SAFEWARE designed the original 
computer insurance policy, they decided to 
cover even ihe notorious POWER SURGES 
Today you can buy comprehensive. full repiace- 
menl prolection against thell, accidents, lire, 
earthquake, water AND power surgi tor as {ittle 
as $39 a year. Call for details & immediate 
coverage, 1-800-848-3469 

SAFEWARE, The Insurance Agency inc. 

2929 N. High Street 

P.O. Box 02211 

Columbus, OH 43202-0211 


th 





SOFTWARE 
ACCOUNTING 


THE PAYROLL 


It you've been looking for a 
payroll with the power to lea 
{eal job, you just found it. This 
system is the sare one used on 
the HP3000 super-minis with 
features you didn’t think you 
could possibly get on a PC... ike 
accruals, 401k piens, user- 
customized data and special 
computations, a report writer 
and more. $600 


Bx 


65175 Cline Falls Road 
Bend, OR 97701 
(503) 368-3800 


CIRCLE 759 ON READER SERVICE CARD 


Money-Back Guarantee 
‘ 

You'll PASS the CPA Exam. 
Over 2.100 multiple-choice end essay! 
probieme with text solutiong from recent 
CPA exams The software keeps your 
scores end tailors your study fo the material 
you need fo pass the exam Continuing 
Profess:onel Educelion courses with hour 
for hour credit also eveileble Call for 
brochure and DEMO informetion 

1-800-241-9700 
In Colorsdo: (303) 799-0009 
For IBM PC's end compatibles 
AMEX, MastarCard, Visa eccepled 


14 Inverness Dr East, F-104 
Englewood, CO 80112 
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UBASE ACCOUNTING TOOLS 
“GENERAL LEDGER “ACCTS PAYABLE 
“dINVOICER & A/R “SALES ANALYSIS 
“SERVICE BILLING “ORDER ENTAY 
“JOB COSTING ‘JOB ESTIMATING 
*PURCH ORD/INVENTORY “PAYROLL 
$99 eg + s&h w/0BASE 2,3 or 3+ Source Code 
GATAMAR SYSTEMS 

4876-P Santa Monica Ave. 

San Diego, CA $2107 

(619) 223-3344 
Visa-M/C-AMEX-Check-COD 


DAC-EASY 2.0 ADD-DN 

Arvo UNC aiy Teporimiy tittlvores. Create 
free-formal financial statements or reports wath 
‘WordSheel. interactive report design: What you 
see is whal you gel. Direct aocess to accounting 
‘data lo produce any report. Easy to leam and use. 
Works with any laser or printer. $79. Visa/MC 
Audimation Corporation 

36 Bridlewood Bivd 

Agincourt, ON Canada MIT 1P5 

(416) 494-7820 
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World's Finest Fund Accounting Softwere 


General Ledger 
Accounts Payable 
Purchase Onder 


Payroll 
pital 


Utility Billing 


Police Ceatrons. 

Cash Management 
Work Management 
Cash Register Systems 
Pet Leceme 


UNIX, XENIX, VMS, MS-DOS, PS/2, Networks 
CORGIN WILLITS SYSTEMS. 
35754 Mission Bivd., Fremont, CA 94536 © (415) 790-5600 
Cities, Non-Profits, Grants, Utilitres, Counties, Education, Special Districts 


RBASE for DOS Users 
* General Ledger 
* Account Receivables 
* Account Payebles 


Includes source code with @ 
30 day triat penod. 


The RB- ACCOUNTANT Il 299.95 
Shipping & Handling 10.00 


® BASE FOR DOS version 2 1reqused * 


Softwere Specietist 
5820 Princess Dr. 
Rockford, IL. 61109 
815-398-6863 
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PC-FUNO 

The leading fund accounting system for local 
govis and non-profil organizations Modules 
include General Ledger, Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts Re- 
cervable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts. The system supports up lo 99 
funds, 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNDWARE, INC 

PO. Box 773028 

Steamboal Springs, CO 80477 

(600) 551-4458 (303) B79-5770 


PAO PC-ACCOUNTING 

“Besl accounting package I've seen yet I've 
ined Peachtree, DAC-Easy, MCBS Thanks ior a 
nice job of programming " writes JK. ol Los 
Angeles Accounts Receivable - Accounts Pay- 
able - General Ledger - Invoicing - Inventory- 
hime & billing, ete $139 95 send chk or MD oF 
call of write for free 30 day demo sysiem, 
PRD SYSTEMS SOFTWARE INC 

PD Box 1437 

Plymouth, MA 02360 

(617) 747-3332 


BILLING/MAIL LIST SYSTEM 
Complete billing and AR system Builf-in word 
processor Help and pull-down menus. 
Inctudes Mailing List Systen/Report Generator 
Track sales by reps/product Many reporis! Auio 
pricing Supports 3 printers dBase 3+ com- 
patible files Very FAST! $275 with user's guide 
Mailing System onty-$100 

OB Consultants, Inc 

230 Tabor Road 

Ottsville, PA 16942 

218-847-5065 


IRIE POINT OF SALE SYSTEM 

Fasl, Iexible Retail/Wholesale management 
system Inventory confral Mulfipte pnce levels 
Aulomatic price & descnplion look up Order 
entry/invoicing Add/delete eninies before final- 
tang sale Cash drawer access secured by 
password Sales tax summary Cash receip! 
journal AR Billing/Slatemenis Demo $29 
IRIE Systems 

3095 South State Road #7 Suite 203 
Miramar, FL 33023 

305-981-5747 


MIP FUNO ACCOUNTING 

The MIP Fund Accounting Sysiem meets the 
financial and managerial reporting requirements 
of not-for-profit and governmental organizations. 
The System features multiple tund and fiscal 
years, user-defined reposts and six levels of 
account coding Modules offered G/L, AP, AR, 
Payroll, Encumbrance, Expenditure Budget. Reve- 
fue Budgel and Lotus/DBase Interface. MIP FAS 
4s avatlable lor IBM XT and compalibles. 
MICRD INFORMATION PRODUCTS 

505 East Huntland Or, Suite 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


BUSINESS 
EZ-FORMS ™ EXECUTIVE 


@ Forme Combo Pack — 230+ additional 
forms onty $79 with purchase ($154 erp} 
@ Laser Font Peck —5 ends 
landscape tine printer soft fonts. — $40. 
San: 8, $107 PryViCanada, 
$20 fgn, Texas tax 8%. MO, USA cks ok. 
end orders t6. EZX Corporaton 
403 E NASA, #1777, Webster TX 77508 
VISA/MC/AX ORDERS ONLY PLEASE- 
1©8000999 06999 ext. M90 
Info (Cust Svc 713/338-2238 ext M90 
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SAVE TIME ANO $$ ON YOUR 
NEXT PURCHASE OECISION 

Whether you're buying an Accounting Package, 
a Laptop or a Jet, easily assess all critical 
factors pnce, specs, dates and qualitative judg- 
ments Document and justify 10 other people 
Quickly and convincingly. DECISION PAD ior 
PC's 1s $195, 30-day No Risk Or ltest-dnve 
FREE DEMD DISK (limited lime). 

APIAN SOFTWARE 

PO. Box 1224 

Menlo Park, CA 94026 

(800) 237-4565 ext 123 of (415) 851-8496 
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Point of Sale 


Mailing List 
inventory Control General Ledger 


The old generel store soid everything from A to Z Now there is a 
retail softwere system thet controls every type retaii business 
from Apperel stores to Zoo gift shops The General Store system 
|s e reliable, field proven business tool, deveioped by reteil 
menegement and computer professionels. successfully serving 
dozens of different retail businesses Best of ell it is e compiete 
multiuser business system providing online credit card authoriza 
tion and support for bar code scanning, electronic cash drawers 
end specialty receipt printers For a limited time only $995 Vise 
and Mastercard eccepted Deeler inquiries invited 


Crichlow Data Sciences, Inc. (804) 426-7628 


PO Box 6420 - Virginia Beach. Virginia 23456 
PAETHTh ‘J . 
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TRACK TIME. CAPTURE CASH. 
NO SWEAT. 


>timesiips’ lil 


Perfect for attorneys, accountants, consultants, end ALL service pres: 

slonels. By aulomelicelly Iracking time and expenses, TIMESLIPS Ill gives 

eu faster end more accurate billing. The ability to recover cash thet could 
ve fallen through the cracks. And @ better handle on your own productivity. 


« Memory resident, uses 60K RAM 

¢ Tracks time with @ 'stop-watch” 

* Batch enters timefexpense data 

* Thousands of custom bill 
formats 


« Generates custom finencial 


reports 

° Exports deta to spreadsheets 
and databases 

¢ Auto backup, built-in macros 


* Optional ‘Accounting Link" software bridge mekes 
TIMESLIPS II compatible with Dac-Easy”, Peachtree’, 
Great Plains”, end many other accounting packages. 


{Rated 9.3 by InfoWorld) 
“TIMESLIPS is the best time and at ee 
a healed 
1-800-338-5314 TO ORDER 
Call 617-768-6100 for \ i service. 
$199.95 pius $700 s/h 
Not copy protected. 30-day money back guarantee. 


239 Westem Avenue 
= NORTH EDGE Essex, MA 01929 
= SOFTWARE CORR 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHIS .. . 
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CareerCalc! 


Could you menege your career more effectively? 
Is it worth $49.95 to leern how? 


CareerCate™ ts a sophisticated game designed by Expert System and Personnel Tech- 
nologists. It simulates business organizational processes that can impact your career You 
set power, share ol the reward system, and quality ol work life goals The software then 
tracks your ability lo achieve them by analyzing your decisions on realistic situations pre- 


sented. 


CareerCate=—CLIMB THAT CORPORATE LADOER!—just $49 95 + $4 S/H 
IBM/Compat, 256K, Mono, MS/DOS 2.0 or gtr 


To order your copy of CareerCete™ please cail 800-628-2828 1926 
Visa/MasterCard Accepted or send check or money order to: 


FL&D LIMITED P.0. Box 363 Exton, PA 19341 
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MINIMIZE PRODUCTION CDSTS 
Enlei your company’s operational costs, curren! 
Status, and sales torecast lor up lo 156 lime 
periods PMODEL finds production rates, in- 
venlory and emptoymenl levels lor each period 
such that production scheduling costs are min- 
imized VISA/MC Also Linear Transportalion, 
& Upper Bound Programming 

Bes! Way Software 

PD Box 9656 

Warwick Rl 02889 

(401) 738-0881 


PC ORDER PAD 
Smarter than a Cash Register Handles Cash and 
Charge sales. Prints Receipt/Picking slip. Reports 
Sales totais with margins. Tracks inventory Easy 
& Fast. On-lme HELP Options include Bar Code 
or OCR. Cash Drawer Network or Remote site 
versions, Runs under MS/PC DOS. Cusionuzing 
available. Dealers invited, 

COLUMBIA SYSTEMS, INC 

10420 SE. Hillcrest Drive 
Portland, OR 97266 

(503) 654-7722 


* * “1-2-3 SIMPLE AS 12 31° °° 
SPREADSHEETING 101 simplifies leaming all 
Lotus 1-2-3 fealures with 256 pq Workbook & 
diskette Package also inctudes handy keyboard 
template plus 171 pg Reterence Book ter simple 
answers lo complex questions. SSI101 is a 
complete learning & user package Only 
$6995) 30 day money back guarantee! 
SIMPLE SOFT 

PO BOX 417430, Dept C 

Sacramento, CA 95841 

916-338-3857 


SOFTWARE FOR FREELANCERS! 
Features Expense Tracking, Invoicing, Coniacl 
File & Mailing List Organize your business, bit! 
expenses, track leads, make tax prep a snap! 
Easy 0 use and customize, full manual, no 
accounting jargon Just $99 (NY add 8 25%). 
of call lor info and user quotes. 30-day NO- 
RISK guarantee 

“Tony Stewart's HDME OFFICE” 

309 West 109th Street, No 2E 

New York, NY 10025 

(212) 222-4332 


FRAMEWORK POWER TODLS 
Hundreds of functions, templales, macros, and 
building blocks thal provide easier sotutions lo 
business and programming needs Tools in- 
Clude easier date/time/sinng handling, error 
Control, data eniry, dBASE tunctions, financial 
menus, displays, and much more Source code/ 
tree support included $195 Checks/MC/VISA 
24 hours everyday 

BUSINESS SOFTWARE (714) 497-3600 

375 Broadway, Suite 400 

Laguna Beach, CA 92651 


BUSINESS 
PROJECT 
MANAGEMENT 


PADJECT MGT. INSIDE 1-2-3 

Project Caic creates projects on your 1-2-3 
worksheet wilh 30 new (@ funclons and 
menus. Draw Ganit limeline. PERT network and 
calendar on-screen or thru PrintGraph Roll up 
project costs into 1-2-3 budgets and ask "what- 
it" with schedule or costs $149 95 with 30-day 
Money-back guarantee 

FRONTLINE SYSTEMS, INC 

PO Box 7408-PC 

San Francisco, CA 94120-7408 
800-451-0303 Ext 55, 916-677-7171 


BUSINESS TIME 
MANAGEMENT 


Multiple Scheduling! 
Appontment Manager with Memo System 


Scheduler I” 


1571 Feapark * Fentos Pe MO cies 
orice 14 hs7s7 
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COMMUNICATIONS 


TAPCIS & PC-MagNet 
Fast, Easy, and Inexpensivel 


TAPCIS is the complete communications 
program for CompuServe and PC-MagNet. 
Think, read, type, and edit offiine for free. 
Then go online and see why PC Mag 
said tt “blasts onto the screen.” 
(5/87) The tavorite among thousands of 
Sawy users and TAPCSS has 6 ali: 
a full-teatured integral editor with WP /W* 
commands, time & charges accounting, 
fast baich downloads, and more. 
$79 for disks, manual, and a free hour 
on CIS. No fisk 90 day money-back 
guarantee. MC/Visa/check/approved 
purchase order (U.S.) Orders shipped 
within 24 hours. Supported on CiS in the 
TAPCIS Forum (GO CiS then GO TAPCIS}. 
Support Group, inc. 
P.O. Box 1577 (PC7) TAP 
Baltimore, MD 21203 
(800) USA-GROUP Cc ] S i 
301) 069-7063 ‘is 
CIMCLE 700 ON READER SERVICE CARD 


SEND FAX FRDM YOUR PC—$39! 
Use the Xpedite service to fax documents in 
crystal-clear print direci trom your PC to fax 
machines around the world Forget aboul print- 
ing a hard copy tirs! and Ihen wailing lor Ihe fax 
machine Forge! about costly fax boards Ihat 
lake minules fo lansmul every page and tie up 
your PC All you need ts an asynchronous 
modem! 

Electronic Couner Systems, Inc 

2 Industrial Way West 

Ealontown, NJ. 07724 

(800) 227-9379 of in N.J. (201) 369-3373 


COMPUTER-TELEX-LINK 

Your PC can send and teceive telexes quickly 
and easily with Computer-Telex-Link. Replace 
that aging lelex machine! Add telex service lo 
your business tor cost effective worldwide com- 
Munications! Computer-Telex-Link Iranstorms 
your PC into a state-ol-Ihe-arl communicalions, 
tool for telex 

Cawthon Scientilic Group 

24224 Michigan Avenue 

Dearbom, Michigan 48124 

Phone, 313-565-4000 


MULTI-USER BBS 

(FOR IBM PC AT) 

JEAMale - a mainframe quality BBS. A mini 
Compuserve Full screen cursot-controlled in- 
lerface, lopic outline structure, public and pri- 
vate lopics, audil trails, xmodem, integrated 
Tail, content retrieval and more. MS-DOS, 
XENIX and UNIX versions. 

MMB Development Corporation 

1021 No. Sepulveda Blvd , Suite K 

Manhattan Beach, CA 90266 

(IN CA) 213-545-1455 800-832-6022 


TO PLACE YOUR AD 
IN PC Magazine 
Marketplace 
Call (212) $03-5115 


MULTI-LINE PC-DOS BBS 

The Bread Board System (TBBS) - Secure, 
reliable, full-featured commercial EIS tor IBM 
XT/AT/386/PS2 of compalible Easily 
customized by non-programmers Kermit, X & 
Y- Modem High performance allows up to 32 
simultaneous callers User audit trail 


15200 Eas! Gurard Avenue, Suite 2550 
Aurora, Colorado 80014 
(303) 699-6565 


CONSTRUCTION 


CDONSTRUCTIDN MANAGEMENT 
Alfordable, understandable soltware lor build- 
ers. Job cost, billing time and matenals or pes- 
cent complete, payables, change order and 
feiention tracking in one package. Prints 
checks, statements, bids, 30 + reports. Clear 
manual & help windows, backed by our profes- 
sional phone support staff $795 

YARDI SYSTEMS, INC 

930 Laguna Street 

Santa Barbara, CA 93101 

(805)966-3666 


COST ESTIMATING/BIDDING 
Powertul, comprehensive system tor building 
fasl, accurale and competitive estimates. A 
complete, stand-alone program Menu-driven, 
very easy to use Over 30 types of reports IBM 
XT/AT and compatibles Hard disk, 512K. 0B tll 
version with source code also avail. System 
$245, demo $15 (CA add tax), CK/MD/COD. 
CPR INTERNATIONAL, INC 

2038 Lake Shore Ave 

Qakland, CA 94606 

415-268-1948 


DATA BASE 


RDOTS Il FOR GENEALOGY 

Organize your tamuly tree and print camera-ready 
family books containing charts, text and indexes. 
Store, retneve and display 1,000's of family facts 
with bipgraphical sketches and source documen- 
tation. Lightneng-fasi searches and sorts. 250 
page manual Satistaction guaranteed. Wile for 
free brochure $195( + CA ta). 

COMMSOFT 

2257 Did Middlefield Way, Ste A 

Mountain View, CA 94043 

419-967-1900 


DataEasa 2.5 USERS 

A toolkit to provide DataEase users with the 
Capabitity to perform several unpleasan! and 
formerly impossible tasks al the touch of a key 
Saves time, speeds development, aids docu- 
mentation, helps isolate bugs, menu driven. 
Requires IBM of compalibie. $49 95 includes 
S&H checkMD 

AMDB IDEVILOPMEMT DOH" 

P.O Box 8125 

Springfield, VA 22181-8125 
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DATA BASE 


RANGER dBASE Ill MANAGER 


RANGER 1s a GBASEII™ manager 

that @ menu-drven, versaible. epee 
NON-programmers. dBASEII N T required. 
Mes of croate naw ones 


3) Gata screen Ii pe 
Date 
cetaeonat 























* Purl'26 (10 peg 
fom, udirig 

2rd Momo huis tram # GBASE and 
BASE fites (1024 fields per Sle) 
* 63 MEMOS =: screen layout wandows 
- Find end update anines based on ! to 7 keys. 
- Browse and update enires i kay sequence 
- Create and run reports, labals and forms in sort 
Or inctex order with setecton! criteria and panter 


- Greate jumn-wey system in minutes 
‘ or" sppicaton BASEN NOT recuered. 
ibe rghes US ite o ey Dard Veeoon) 


- Satisfaction guaranteed of money refunded 
RANGER CND Software 
140 Piace Bellevue 


Laprane, Quebec 
Canada J5R 4M 


3 dBASE Ili PLUS 


KADET ie 8 utility incorporating user epecified 
instructions to develop @ professional looking 
database management application in minutes. 


~ Just follow inatructione & screen prompis 

~ Report management for 20 reports & labels 
= Dynamic indexing (virtua! sort on 7 fieida) 
+ Comprehensive utility & setup menu options 


databasea 
- GRABE iit PLUS” required {no aEASE clones} 


Onty $89.99 © $3.50 shipping 8 handling. 
Indicate H you require KADET on @ 3.5° diak. 
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SQL & OBE on dBASE & LOTUS 
GQUERY 2.1 1s an interactive quety system and 
feport writer on dBASE and LOTUS Iles using 
‘SAL (IBM DB2 compatible) & Query-By-Exam- 
ple Its nice windowing facilities fel users easily 
do ad hoc quenes on their dBASE and LOTUS 
Wes $150 dQUERYAib ts a C-callable SOL lib 
(dQUERY 2 0 included) $295 Add $5 s/h 
QUADBASE Systems, Inc 

1567 Keilh Drive 

Campbell, CA 95008 

408-866-0807 





DATA ENTRY 


VANTAGE DATA ENTRY 

O.ATA SPECIALIZES in Data Entry software/ 
hardware/supporl & offers the solution lo your 
PC-based data entry needs with VANTAGE sott- 
ware Runs on standalone or networked PC's, 
Conlains the most ADVANCEO lealures which 
are nol combined in any other PC-based data 
entry system Demo Packages available. 
Otect Access To Aulomation (D.A.T.A.) 

303 Beach Road 

Burlingame, CA 94010 

800-538-DATA oF 415-342-8822 
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DATA ENTRY 


Rveryons is talking about 
DE/PC from DPX 


DATA ENTRY 


‘RUDE/PC is a beautiful product, designed by people 
inbo clearty understand the world of data entry 
Toe documentation ts excetient “ 

— Gorerument Agency 


Six of the ten largest companies in the U.S. and 
most Federal Governmem ageacies have scl 
ected DPX to lead them Into PC-based data eoiry. 
Call today for your evaluation copy of ROOE/PC. 
DPX - 'o expenence quatity. andrerace 
20824 sevens Creek Bivd 

Suile 130 

Cupenine CA 95014 


(408) 973-9292 
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DATA ENTRY EMULATOR 


The standard in Data Entry sollt- 
ware. Runs on Stand-alone or net- 
worked PC's, compatibles or 
PS/2's. You will not find any PC 
Data Entry System - FASTER, 
EASIER to use, or LOADED with 
more USABLE features. Distribu- 
tion Wortdwide. Imbedded rev-10 
key option. Fully menu dnven. 
Price $395.00. Call for our Iree 30 
day trai period. Atso available for 
the IBM S/36 & AS/400. 
COMPUTER KEYES 
21929 MAKAH RD 
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KEY ENTRY Ill 
Whether just starting oF replacing keypunches, 
3741s, of dedicated sysiems You won't see 


the full potential of PC-based data entry until you 
See Key Entry Ill, the premoer data entry system lor 
PC's, $395 to $895 version/quantiry dependent. 
Complete Evaluaton Package just $42 50 deliv- 
ered. To order, of for information, call now 
SOUTHERN COMPUTER SYSTEMS INC. 
2731 Seventh Avenue South 

Birmingham, AL 35233 

(800) 533-6879 or (205) 251-2985 


YDE—Viking Dala Eniry 

The premier data entry system Full-featured lo 
teplace key punch & keydisks. Full screen 
“FORMS, double-key verify, wide variety of 
Options, crossloots, subtotals, batch balancing, 
duplicaling, staltstics, skipping, etc Character, 
lreld & record level validations. $°20-600 Also 
Jor mints 

VIKING SOFTWARE SERVICES. INC. 

2815 East Skelly Drive, Suite 816 

Tulsa, Oklahoma 74105 

{918} 745-6550 


THE SHOWCASE FOR 
PRODUCTS AND 


SERVICES IN THE MS 
DOS MARKET... 
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DATA 
MANAGEMENT 


FIND THAT FILE—FASTI 

ADAXIS GROUP has created Ihe complete disk 
calaloging system The Marsupral Collecion™ 
pinpoints your disk in seconds and updates 
diskette label pockets (palenl pending) quickly 
Calaloger $3995, Labels (quantity 100) 3/2”: 


$20.00, 54". $25.00, Bemoulli. $125 00. 
$2.00 handling (Ulah residents add 6 25% 
Tax). 

ADAXIS GROUP 


68 Eas! Kensington Avenue 
Sall Lake City, Utah 84115 
(801) 486-6300 





DESK TOP 
PUBLISHING 


DESK TOP 
PUBLISHING 


VENTURA AND PAGEMAKER USERS 


COREL HEADLINE creates unique 


headlines, tiles. logos or graphic 
embelishments tor use in Ventura oF 


Rageieaie$ 6 IS. St comet 


pe 
sey caete™ 


CORI TION 
eet Ave Ottawa, ONT K1Z 7M4 
Se foes Op heen maa 





VPToolbox for Ventura Publisher 


File Management — vPToolbox instantly ceptays. prints, copies and 
deletes selected files or entire chapters or publical 


Chepter Documentation — No more guessing about chapter con- 
tents VPToolbox supports user-supplied comments for each chapter. Also 
shows creation date, last print date, last erchive date, and headers;tooters. 


Style Sheets — View style sheets or print descriptions of every tag for 
permanent documentation. Cross-reference list shows all chapters using a 
selected style sheet. Copy and delete tags, compare style sheets, see ac- 


tual tag usage. 
VPToolbox has a 


quick windowing interface ihat works with or without a 





mouse. Available iy fe $99. To order, contact your Xerox Ventura 


Publisher dealer, or call 







Telephone (415)339-3530 


The Resolution Solution 


HE £300 high resolution output to 2540 dpi 
HE Output to paper or film 

Hl Mac or BM-PC/compatible disks 
MH 2+-hour modem 


Hl Complete Adobe type library 
HH 2ehour turmaround 


312/844-0030 
16 § Lincolmsay Sure 91, North Aurora, It 60542 
CIRCLE 593 ON READER SERVICE CARD 


We don’t do newsletters 


But if you're doing, 1 ,000- page technical documents, we're the 
best—automated, style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 


GML/PC™ 


The technical documentation and specifications specialist. 
Command Technotogy Corporetion, 1900 Mountain Bivd., Oakland, CA 94611 


IRCLE 839 ON READER SERVICE CARO 
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(609) 683-1237. 





Telex:509330 COMMAND TECH 


OIPLOMAT SOFTWARE ‘SERIES 

Use Arabic, Cyrillic, Farsi, 
Greek, Hebrew, Turkish, Urdu, 
Vietnamese, etc.. in popular 
software: WordPerfect, Dbase, 
WordStar, Spreadsheet, Basic, 


Prolog, Ventura Publisher, etc.. 


VN LABS 


4320 Campus Or. Suite 114 
Newport Beach, CA 92660 
(714)474-6968 
Edn P¥eckun 


CIRCLE 835 ON READER SERVICE CARD 
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PowerText 
BookMaker 


Beaman Porter, Inc. 
417 Halstead Avenue 
Harrison, NY 10528 
(914) 835-3156 





CIRCLE 588 ON READER SERVICE CARD 


Desktop Publishers Int’l. 
1-800-548-0386 


@Ventura Publisher $call 
PagePertect (IMSt} $299 
Adobe Postscopi fonts . Starting at $74 
Bastream & Softcraft products 

Laseepot I 1-2-4 memory 

JLASER-4 AT (OK) 

LaserMasier 

HP ScanJet 

Postsenpt for HP II 

Armen 1260 monitor 

HOTSHOT Grab 

‘Cip art far the PC 


tun 


Vesa & Wt wi one 
Tech calla Sm NY State. 1-212 334 1234 
CIRCLE 582 ON READEN SERVICe CARD 


Optical Character Recognition (OCR) 
PC-DCR™ soltware converts printed/typed 
documents into edttable text files for your 
desktop publishing system. Supporis HP Scan- 
Jet. Canon, Panasonic and most other desktop 
scanners. Pre-trained lor many popular lonts 
and trainable to read virtually any typestyle, 
incl. foreign lonts. Reads proportional text, 
matrix printer output and Xerox copies. $385 
Check/AMEXVISAMC/COD. 

Essex Publishing Co. 

P.0. Box 391 

Cedar Grove, NU 07009 

(201) 783-6940 





SINGERING Fax 779-5998 
CIRCLE 005 ON READER SERVICE CARO 


LEARN DESKTOP PUBLISHING 

With VIDEDTUTOR 90 minute video tape, 48 
page workbook and example diskette Learn 
Ventura Publisher or Aldus pagemaker quickly 
and easily Clear comprehensive instruction 
Ventura users! Ventura store now open, call tor 
free Ventura utilthes and lonts catalog and free 
Ventura lips card 

VIDEOTUTDR/VENTURA STORE 

219 tlihau Street 

Kailua, Hi 96734 

808-254-6419 


EDUCATION 


THE GMAT COURSE-PC/XT/AT/PS2 
Covers every type of exam quesiion with instant 
feedback, solutions, jimed tests, personalized 
score analyses, math and grammer reviews 
Designed by MBAs, the program has improved 
scores by as much as 250 gis! 5 disks + 
manual $5995 ($4 s/h) Visa/MC/Chk 
PC Magazine Editor's Choice, Feb 16, 1988 
COMWELL SYSTEMS, INC 

P.O. Box 41852 

Phoenix, AZ 85080 

800-255-2789 / 602-869-0412 
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ENGINEERING 


ADVANCED STRUCTURAL DESION 
FAST. FULL. FLAWLESS. 


WAS $785 00 NOW $285.00 
FOR LMMITED TIME ONLY 


ONE COMPLETE LIBRARY OF 
INTERACTIVE GRAPHIC PROGRAMS 
TO OESIGN BEAMS, COLUMNS, 
AND BOTH 2D ANO 3D TRUSSES 
ANO FRAMES. NORMAL OUTPUT 
INCLUDES COOE TYPE STRESS 


CHECK ANO PA. EFFECTS IN STATIC 
ANO OYNAMIC ANALYSIS. FOR IBM 
OR COMPATIBLE. 

SEND CHECK OR MO To: 


SMAATCHILO & WHITEHALL LTO. 
PO BOX 803753 
CHICAGO IL 60680-3752 
ATIN: CUSTOMER SERVICE 
F2-FIA-I237 


CIRCLE 755 ON AEADER SEAVICE CAAD 


ARCHITECTS AND ENGINEERS 

The AEMAS system ts designed for Architects, 
Engineers & other firms where monitoring pro- 
fect costs ts required Modules inctude Job 
Cost, Payroll, A/P, AR, Invoicing, Personnel 
Scheduling, Report Generator and General 
Ledger Muth-terminals are available 
DATA-BASICS 

11000 Cedar Road, Suite 110 

Cleveland, DH 44106 

(216) 721-3400 


STRUCTURAL DESIGN 

Fast, highly inleractive, integrated programs lor 
structural analysis and design of BEAMS, COL- 
UMNS, TRUSSES and FRAMES of any material 
Easily mastered programs resull tn dramatic 
ume savings while producing efficient, accurate 
designs Specify PC. XT of AT and send $25 lor 
demonstration disketle to 

C-Squared B-Squared Software Design, inc. 
461 Bush Street Ste 220 Dept A-2 

San Francisco, CA 94108 

415/391-7309 


SIMULATION 

GPSS/PC Is a full-power version of GPSS, the 
most popular mainframe simulahon language 
Specifically designed far interactive use on to- 
day's high-speed microprocessors, il 1s toaded 
with features such as inieractive graphics and 
animation Using GPSS/PC, you can predict the 
behavior of complicated rea! world sysiems. 
MINUTEMAN SOFTWARE 

PD Box 1718 

Stow, MA 01775 
800-223-1430/617-897-5662 Ext 316 


PopUp Units Celculator 

A catculator lor the real world! Here's a calcula- 
for program thal understands feet and inches. 
hours and minutes, pounds and ounces. volts 
and ohms, ps!, cfm anda whole lot more Macro 
language makes il powerful, on-line help and 
Lotus-Itke menu make it easy For IBM compal- 
ible computers. Send $54 ($58.04 in CT.) 
Prospero Software 

Dept PCI, PO. Box 9686 

New Haven, CT 06536 

(203) 377-6544 


Aes 






ENG/SCI GRAPHICS 

OMNIPLOT(S) {screen graphics) & OMNIPLOT 
(P) (plotter driver) provide mteprated engineer 
ing/scentific 2-D & 3-D graphics with NO PRO- 
GRAMMING REQUIRED! Menu-driven, fleable, 
professional Choice of formats tabular/line, con- 
tour, bar, pie, 3-) wwe frame & much more! 
OMNIPLOT(S) $195, DMNIPLOT(P), both $295. 
MICRDCOMPATIBLES, INC 

30t Prelude Drive 

Silver Spring. MD 20901 

(301) 93-0683 


ENTERTAINMENT/ 
GAMES 


LOTTERY TRACKER AND WHEELER™ 





Prints charts, 


Bautorg 


statisbes, 
eae 


Westboro, MA 01581 
VISA & MC call 1-800-824-7888 Ext. 283 
CIRCLE 567 ON READER SERVICE CARD 


HOW GROSS 


RAM-Resident Jokes for IBM/Compat- 
ibles Pops up over and back down any 
application soltware Hot-key activated. 
Hundreds of jokes and fun per disk. 


Indicate choice: 
+ Adult and Tasteless Jokes 
* Clean & Fun Jokes 
* Toa-Tovia 
« Strange Facts 
$19 95 per Disk — All 4 $60.00 
VISAMC 
ZEETEK COMPANY 
$36 23rd Avenue North 
St. Petersburg, FL 33704 
(813) 821-5297 


CIRCLE 762 ON READER SERVICE CARO 


SPORTS HANDICAPPING SOFTWARE 
SSWIN wilh thoroughbred/harness & 
greyhound handicapping sottware-$52 95 
each Up to 13 entries analyzed class, speed, 
times, odds, track, post, stretch, & hinish Pro 
Football, Baseball, Basketball Software— 
$52.95 Handicap races & games in minutes 
MC/VISA accepted Free inio. 

SOFTWARE EXCHANGE 

P.O Box 5382-PC 

W Bloomtield, MI 48033 

(313) 626-7208 Orders. 1-800-527-9467 
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ENTERTAINMENT/GAMES 







ATTENTION FOOTBALL FANS, ROTISSERIE, 
AND FANTASY LEAGUE PLAYERS. 
© Software for existing leagues and new FFL owners. 























© Organizes your league's draft and scoring. wt sattag * x 
© Weekly update disk available via Federal Express. * 
© All results based upon 1988 NFL Season. * * 
@ So easy to use, all you need to know is football. + bd 
$69.95 ——_—_ Ee MX 
Plus Shipping & Handling. st 





1-800-USA-0-F FL Moana 





“Hf you are interested In Go, buy this 
program.” Jerry Pournelle, Byte 7/87 
Why do the Jepanese show Go on prime 
time TV? Learn why they have been 
addicted to this game for millenia. 
NEMESIS ™, the world’s strongest Go 
program, 1s the idee! tutor. Packed with 
vital teaching features, NEMESIS" even 
tells why he makes his moves! 
To order call 617-890-4184 or send $79 
for Nemesis or $125 for Nemesis plus 
optional 1000+ Joseki Tutor + $3 S/H. 


The Go Master an Toyogo inc. 


CIRCLE 786 O% READER SERVICE CARD 100 5th Avenue, Dept, M. Waltham, MA 02154 





ADULT SOFTWARE 


aes, cee) 


rapnics: 


\ collec: 
oS se ae Orders & 357 200 $1.00 ea. 


[enograghies 10 vol. sat $49. 
be 21—-please 


PO. Box 1257-PCM, Secaucus, NJ 07096-1257 
Orders Onty: 1-000-625-DISK Customer Sorvice: 1-201-064-0024 
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RUN COLOR GAMES 


on your mono monitor 


‘Works with any menographics card. Runs most 
all CGA programs, even sell-booting ones. The 
best performance tor your mono XT of AT 
systom-works great! Realistic and very usable- 
even for fast moving games. These Work: 
BASICA, Flight Simulator, GRASP, PACMAN, 
ZAXXON, LODERUNNER, PrinShop, ate. 


$29.95 go-CPLo, 
1-800-654-0561 ext 854 (orders) 


$400 stupang CA res edd $1.80 MC/VISA 
Wilkinson Software 
6400 Westminster #115, Westninstor, CA 92683 
(714)094-3216 
CIRCLE 767 ON READER SERVICE CARD 


PRO FOOTBALL HANDICAPPER 

Get the winners edge! PC-PICKS 1s Ihe bes! 
NFL software you can buy, regardless of cost 
picks point spreads using adjustable lormutas, 
and lets you view of print stats in 62 categories. 
Enter stats from boxscores, or gel them FREE by 
modem trom our BBS! $34.95 ($6.95 for demo) 
MC/Visa/chk/mo/po 

MICROBROTHERS 

PO Box 339 

Lafayette, CO 60026-0339 

UNO airy at B00 Bzt a SE 


Adult Software 


For IBM PC. XT, AT. 
PS/2 & Competibles 
GRAPHICS CARD NEEDED 


Volumel. . . . $11.96 ppd 
Volume IT $11.95 ppd 
Volume IIT $16.95 ppd 
New Senes 

MI thru M7... $5.00 each ppd 
Catalog Diskette. $4.00 ppd 


World's Largest Distributor 
Check, Money Order, 
Hank Check Accepled 


AOS 
PO Hox 106 
Marion, CT 06446 
Mani State Age is Over 21 
(es ape Tecoma Cw 
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FOOTBALL WAGER $$$ WARE 

Don't buy a lootbatl handicapper {111 you call or 
wile Rotten Robbte for tree info. Programs have 
1988 schedule tncluding pre-season Built in 
Gatabase that allows an analysis Ihe firs! week 
Free BBS support plus a wager summary See 
pg 512 of PC Mag 9/15/87 Pro-Trueline or 
Major College $49 95 
J & R Software 
523 Second Street 
Towanda, PA 1884B 

Ee -Re AT Aha -S14- e0Ty, 
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computers will 
which numbers are 
and trends whal grou 


f bebility and 
INCREASE your chances of winning! 
IBM an nly $24 95 
plus $2 00 Ship indling 
Fast service on V/MC & MO 


G13) 276-1110 
P.O, Box 996, Forest Pak 
Dayton, Ol 45405 
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FINANCIAL 


ressed- = 
nts? 4.0) *95 Nh Dvorak 


wy was i 
j(MONENCO 


Now there’s 
MONEYCOUNTS® 5.0... 
an unbelievable buy at 
just $291 


Easy-to-use CPA-designed 
money intiaccounting 


managemer 
oan for home and business. 
management, checkbook 


Handles up to 999 accounts and 
100,000 transactions. Not copy 
protected. 


CIRCLE 008 ON READER SERVICE CARD 





FINANCIAL 


PFROI!,., $20 
Super Portfolio Manager 


© Stocks/Bonds/M Funds/Opr Assets 
© Bet & Aft Tax AOI (IAA method) 

e Dw &CG ReinvestmenvTax Lots 
© 10+ rpts, CGA & Hercules graphics 


Or also with CAPTOOL $79... 
¢ DJ, Compuserve. & GEnie pricing 


e 2 Mut le porifolio batch ops 
swap YTM & stock veluators 
e cheat eimte, x-re!'g & screens 


IBM PCa/PS-2 $3 S&H Chk/VISA/MC 
45-day money back guarantee 
TECHSERVE, inc. (206) 747-5598 
POB 70056, Bellevue, WA 98007 


CALL 1-800-826-8082 
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aw" 
suche Wagaze. 


Now Version 6.0 Soontens 

© prints any type check 
and updates your records auto- 
matically 

© estimates 1988 income tax 

@ analyzes financing options, 
savings programs...computes 
interest rates, joan 


1-800-223-6925 


(in Canada 319/995-7300) 


_ 


Dept. M+ 373 Collins Road NE « Cedar Rapids, lowa 52402 


LOAN PLUS 

Fully menu driven! UserFnendty! Organizes all 
phases of Loan Processing Easy to rack pay- 
Ments Processes live types of Loans, including 
Rule ol 7B Produces Amorlizafion Schedules, 
Paymenl Receipts & Invoices, Late Notices, End 
of Year Stalements, Loan Collection Report, 
Labels, etc PC/MS-DOS/256K Dema $995 
Operaling System $695 

ADVANCED PERFORMANCE Inc 

C/o The Software Piace 

156 Bay Area Blvd 

‘seubster, TX 77598, 713/338-2585 





LOAN AMORTIZER + 

Execamort: Loan Amort's simple/complex, extra 

pymts, pomts/ees. APRs (Per Reg Z}, balloons, 

solve unknowns, yieldS/RR, PV, FV, stose/te- 

trieve, more. [BM PC/XT/AT/PS2/compal. Great 

for cheni services. Acclaimed nationwide by 
PAS/CUSS&LSRE. $1499 + 

$5 s/h Visa/MC/AmEx 60 Oay MBG. 

ELECTROSONICS 

36380 Gartetd #1 

Fraser, MI 48026 

800/858-8448, 313/791-0770 
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FINANCIAL 


EeZeCnHeck Pius 


Most powerful business & personal bank account manager. 


Handles all types of transations. over any time period Provides Instant access 
to all transactions (up to four billlon records) You will not outgrow this program! 


Up to 63 user-defined accounting codes for quick. accurate cash-flow analysis 
and genera] accounting Makes tax preparation a breeze! 


Automatically addresses and prints checks Pay bills in seconds! 
Check your bank statement In minutes with special quick: reconcile feature 


Ponts easy-to-understand statements and checks in two different styles, 
Friendly design and extensive pop-up help screens make E*Z-Check Pus @ joy to 
usel Comes with complete documentation and free unlimited technical support 
800-258-5749 
Mon-Sat : 10:00 AM - 9:00 PM 
Call now for same-day shipping (Visa/MC) 
64.95 + 5.00 shipping and handling (SC residents add 5%) 
Requires hard disk & 256K RAM 
Not copy protected 
CIRCLE 820 ON READER SERVICE CARO 
CDI Microcomputer Systems ° 2205 Decker Blvd. * Colunble, SC 29206 


Charting Software 


MetaStock” 


ery 295, 


Perform sophisticated technical ai 

stocks, mutual funds, commodihes, 

Features mulhple movable windows, unlimited 
moving 25° pre-set cena 
trendiines and trading is, overia 

spreads, plus much more! Compatible ie 
12+ mayor data services. For complete 
{terature, call toll-tree 


1-800-882-3040 
EQUIS International, Inc. 
Box 26743SLC.,UT 64126 (801) 974-5115 
CIRCLE 630 ON READER SERVICE CARD 


WANT THE GRAPHIC DETAILS? 
Send $10 check lor demo version of SPLOT! 
Plots up to 100 portololios/stocks Imports data 
from Dow Jones News/Relrieval, X°Press, 
CompuServe, integrated editor Automalic tor- 
matting, user selected parameters, Zoonvun- 
zoom 1 year-9 trading days Needs EGA/256Kb 
equipped IBM PC compalibles w/hard disk 
Complete version, $90 1 mo money back 
Qquarantee 

Data Base Associates, Dept P 

810 Richards Streel, Suite 901 

Honolulu, Hawaw 96813 

(808) 521-6459 


CHECK MATE 

Automate tult-paying with easiest-to-use check- 

book program. Great for home and small bust- 

ness, Pay monthly bills with one keystroke! Stores 

payee names and addresses. 99 uset-detined 

calegones 11 report types. Unlimited accounts. 

Works with any continuous feed check $3995 
Sos VEC 

LEFT COAST SOFTWARE 

P.O. BOX 160601 

CUPERTINO, CA 95016-0601 

(406) 996-3130 


P 


FLOWCHARTING 











Curves, ellipses 

Any size symbols 
i* Automatic “PAN to scan drewing 
* User defined librery 
? Hercules monochrome, CGA, EGA 
le LBM/EPSON, NEC, OKIOATA printers| 
i* HP/GL, OM/PL, SweetP plotters 
* Peper size to 34" x 44" 
‘* Pop-up menus 
* WYSIWYG 

CALL ena 


dente edd S39 Seles Tov 
tend 


to totet escait wt fd 
Daytron Electronica Ince 
610 3. Sherman, #104, 
Richardsoo, Tx 75081 


CIRCLE 777 ON READER SERVICE CARD 


BETTER FLOWCHARTER 

Know belore you buy! EASYFLOW ts Ihe superb 
flowcharting program chesen by over 30,000 
users, and very tavorably reviewed in the March 
10th 1987 issue ol PC Magazine See Ihe “index 
lo Advertisers” under HAVENTREE Io find our 
large display ad in this issue Now avaiable 
0K, BOG ONY BACK Gemardee, 
HavenTree Software Limied 

Order Desk. 1-800-267-0668 

information: (613) 544-6035 

Teletax. (613) 544-9632 
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FLOWCHARTING 


is new! It's now Flow Charting 

ll+, with more speed + more 

functions + more printing 

options, 

© 10 text fonts; 26 shapes; 

* Line mode can stop at a shape; 
Eeciere key can erase a fine to 


hts origin: 
Free text entry anywhere, or select 


auto-centering; 

* Vertical or horizontal printing; one 
chart or multiple charts. 

Used by Fairchild, Bechtel and 
more than 500 other major 
corporations, Edit quickly and 
accurately — even major edits — 
with Flow Charting I+, the 
Specialist. 
See your retail store or call: 


Sottwaro |&PATTO on 
1-800-525-0082, Outside California 
408-629-5376, California/int't. 


CIRCLE 776 ON READER SERVICE CARD 


GENERAL 


14 FOR $136! 

SofPourr 1s 2 set ol 14 useful programs 
@ Planning calendar 

© Graphs withoul graphics 

@ Spelling checker 

© Accounting reports 

© Contigure printer, keyboard, anything 
And more! Only $136 FREE Brochure 
Craig Banning 

Route 3, Box 317 

Big Pine Key, Flonda 33043 

(305) 872-3617 


GRAPHICS 


RAINDROP 

FAST, liexible, easy fo use, compact T-S-R 
utitity to send screen graphics to your 9 or 24 
pin dot matrix, ink yet, of lazer printer. Create 
quality b/w of color printer graphics trom 
applicalions AND user written programs Full 
24 ioe ee Many options Complete driver 
RAINBOW TECHNOLOGIES 

8106 St. David Court 

Springlietd, VA 22153 

703-440-0064 


RS 


GRAPHICS 


Interactive Graphics & Statistics 


Create graphs the way you want 
them, 35 graph types can be used 
to create numerous renditions. 
Make posters and flow charts— 
with full screen editing of text. 


* Vary character font, size, 
position, color 

¢ Stack and overlay graphs 

¢ 3-Dimensional graphs: fishnet 

& contour 

Linear & Non-Linear Regression 

Stochastic Distribution 

Independence Testing 

Descriptive Statistics 


Contact: Scientific Programming 
Enterprises, P.O. Box 669, Haslett, 
MI 48840 (517) 339-9859 

CIRCLE 768 ON READER SERVICE CARD 


24 PIN PRINTER OWNERS 


STOP GRAPHICS 8-T-R-E-T-C-H WITH 
VENTURA AND ALL OTHER 9 PIN 
GRAPHICS PROGRAMS AND MOREt 


9 10 24 PINPRINTER TRANSLATOR 


CALL (618) 
$49.95 743-5315 





CIRCLE 807 ON READER SERVICE CARD 


DYNAMIC 3-D GRAPHICS 

Using Ihe fastest video driver routines ever 
weitten lor the IBM PC, ACROSPIN altows you 
fo dynamically rotate, translate, and scale 3-D 
wire frame objects and point clouds Works 
with most CAD Packages Supports CGA/EGA’ 
MCGAVGA/HERCULES on IBM pejt through 
PS2 $30-+ $2s/n ( + sales tax for CA res) 
ACROBITS 

PO, Box 1302 

Menlo Park, CA 94026-1302 

415-328-0542 


Graphics 


continues... 
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GRAPHICS 


i i 


Power Pack Your PrtSC Key! 


Only $49.95 


Grafplus™ curns any IBM or compatible graphics application 
into a powerful communicator by printing exactly what you 
have created on your computer screen. 


© Princ in color, black-on-white, white-on-black 


© Scale the image to any size 


@ Print vertically or horizontally 

© Work with virtually any bit-mapped 
laser, or inkjet printer 

© Link into Pagemaker or Ventura 


dot matrix, 


35mm SLIOE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm. 
color sides with color resolution 400% better 
than your monitor Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIOE EXPRESS $9/slide 
VISUAL HORIZONS 

180 Metro Park 

Rochesler, NY 14623 

(716) 424-5300 


GRAPHICS LIBRARIES 

Very Fast 2-0 & 3-0 Autoscaling Graphics for 
Fortran & Pascat 3-0 Lines Use Color tor 
Z-Aus Fast Polygon Fill with Cutouts, Sold/ 
Wiretrame Many Fonts, Color/Blinking Text 
XY, Bar, Contour & Fishnet Graphs Onvers tor 
Dol Matrix/Laser Printers, Pen Plotters, CGA, 
EGA & VGA. /0 Port Conirol $140 

CHIRP TECHNICAL SERVICES 

P.O. Box 551 

Del Mar, CA 92014-0551 

(619) 259-6886 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) Microsoft Fortran/Pas- 
cal, R-M, Lahey callable routines. Graphics 
primifives, total 2-0 plot support, 3-0 plots and 
solid models EGA/CGA Hercules mono sup- 
port HP/HI plotter? PLOTMATIC Laser, dot 
tmatrix printer? PRINTMATIC $135 ea Any 2, 
$240, all 3. $340 Ask about our 15 tonts 
MICROCOMPATIBLES, INC 

301 Prelude Orive Dep! PC 

Silver Spang, MO 20901 

(301) 593-0683 


PC/VAX POWER GRAPHICS 

UGraph - scientitic 2D & 3D graphics presenta- 
tion program Use your dala of create data intes- 
rally Supports all graphics adapters, priniers, 
plotters at full device resolution. Fast & easy to 
use! $395 HGraph - library of over 100 graphics 
Toulines for Fortran, Pascal, C, Madula-2. $119 
We do custom software development. 
HeartLand Software, Inc. 


234 S Franklin, 
Ames, IA 50010 (515) 292-8216 


Jewell Technologies 
4740 44th Ave. S.W. 
Suite 203 

Searrle, WA 98116 


206-937-1081 


HEALTH 


ANALYZE DIETS, MENUS &. . . 

so much more! with The FOOO PROCESSOR Il! 
This TOP-rated software has the best database 
ol any system on the market today! Acclaimed 
by schools-colleges-hospitals-homes-fitness 
centess & businesses 2400-3000 foods-30 
nutnents $250. IBM-Apple-Macintosh 

CALL OR WRITE TODAY FOR FREE DEMO OISK! 
ESHA Research 

P.O BOX 13028, Depl. M 

SALEM, OR 97309 

(503) 585-6242/7755 


OIETWISE/ENERGYWISE 

For Oiet, Nutrition, Fitness conscious people 
@ ONET Evaluation (children and adults} 

@ MENU Analysis 

@ RECIPE 

© BO0Y COMPOSITION 

@ ENERGY EXPENOITURE 

@ MS/D0S $39-$120 (professional vers. avail.) 
NUTRITIONAL OATA RESOURCES 

P.O. Box 540 

Willoughby, Ohio 44094 


800-NDR-OIET . Otuo (216) 951-6593 


INVENTORY 


***dFELLER INVENTORY *** 

A business inventory program wniten in madtha- 
ble dBASE source code The menu-driven pro- 
gram lets you locate items by inventory name or 
fhumber It keeps tack of reorder points, vendors, 
average cost & other information 

° GELLER tnventory $150/Requires dBASE ItAll 
* GFELLEA Plus $200/wth History & PO's 
Requires BASE Ill-Ill PLUS (for stock rooms} 
FELLER ASSOCIATES 

550 CA PPA, ROUTE 3 

Ishpeming, MI 49849 

*** (906) 486-6024 *** 
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INVENTORY 


INVENTORY MANAGEMENT 
Slock-Master 4.0, commercial grade sysiem 
provides Stock Status, Purchase Order Wating & 
Tracking, Trend Analysis, Quality Control Report- 
ing Detail Analysis, Bill of Malenals, Mult: Loca- 
fions and more. Modular, “micro” priced & 
Configured to your needs, Cobol Source available 
APPLIEO MICRO BUSINESS SYSTEMS 

177-F Riverside Ave. 

Newport Beach, CA 92663 

(714) 759-0582 


MANUFACTURING INVENTORY $99 
inventory contro! with Bilt-ot-Matenal Processing 
and vendor file for smail to medium size batch 
manufacturers of job shops. Project matenal 
Fequirements, altocate maternal, maintain material 
cos! per work order and for all WIP Allows up to 3 
Temote terminals to recetve of issue matenal 
Meets supplier log requirements of MIL-[-45208 
REAL TIME AUTOMATED, INC. 

1340 B No Dynamics St 

Anaheim, CA 92806 

714-993-0111 


LANGUAGES 


SSS Fortran 
Reduced from $325 


Small Systema Services 
Extended ANSI-66 Fortran 
Complle rr... Now $96 

RATFOR (source code) 

(was $100).........Now $35 


Mult] Data Management, Inc. 
PO Son 3333 Urbens, il $1801 
Inquiries: (217) 367-0803 
Orders (Vise/MC): 


(800) 265-2256 x3300 
504 ON READER SERVICE CARO 


MAILING 
PROGRAMS 


POSTWARE MAILING SYSTEM 
Automate matt preparation. Cut postage costs 
by 5¢ per piece of more Oniy PostWare prints 
address labels in bundle and bag, bulk mailing 
order Nol a useless zip code son Prints ad- 
dress labels, bag tags/tray labels Calc post- 
age Works with dBase Ill PLUS, OATAEASE, 
PowerBase, Smart & others. Also ASCII 

+ ist & 31d Class—$195 * 2nd class—$395 
» Carner Roule—$300 * Dup. Detector—$200 
PostalSoft, Inc. 

515 Division Street 

La Crosse, Wi 54601-4 


544 
608/764-3500 800/831-MAIL (6245) 


MAILING 
PROGRAMS 


DIRECT MAIL WORKS 
PROSPECTOR/MAILING SYSTEM 
© 512 Character Record 27 Data Fields 
© Nabonal/Internatonal Mailing With 
5 of 8 Line Addressing 
© Bulk Sort in Bundle & Bag Order 
© Import Amencan Business Mailing Lists 
© Unlimited File Capactty 1 Sec. Access 


© In/Out to U. S. Po. Zip+4 Free Serica 
© 100 Cher Free Text Area for user codes 
© Owect Impression Printer Interface 

© Print Short List/Long Lis/2x5 Cards/ 


Toledex/envelopes/baler 

© Export To Mos! Word Processors 
Phoe Complete $295.00 Demo Desk $10.00 
Compusal inc. AQAIAAG-2452 
5161 Running Fox Trail 


Noreross, Ga. 30071 
‘CIRCLE 769 ON READER SERVICE CARD 


MR. PARCEL 
UPS SHIPPING 
PROGRAM 
UPS approved easy to 

use shipping 
Prints COD tags, labels 
shipping manifests 
For PC, XT, AT, PS/2 
compatable computers 
Freeman Software 
Garland, Texas 
800-426-6598 


CIRCLE 788 ON READER SERVICE CARD 


OOCTOR OATA LABEL V1.2 

Complete & easy-to-use menu-driven malting 
list manager dBASE II! compalible tiles. Bulk & 
CAR-RT SORT Index. filter, sort, & print in any 
order Mail merge, duplicate checker, & much 
more 2 versions available Unlimited records 
per file for $79 + $3 S/H or 250 records per 
file for $3. Call or write for more info. 
DOCTOR OATA SOFTWARE 

PO. Box 11368 

Phoenix, AZ 85061-1368 

(602) 246-8907 


THE TURBO MAIL ORDER MANAGER 
The userfriendly answer 10 mail/phone sales. 
Handles all charge card types and cash sales, 
includes sorting for printing credit card slips, 
Mailing labels, shipping labels, sales tax r- 
ports, invorces, sales summary, and, customer 
base summaries. Custom service available, 
Only $190 + $3 s/h, Visa/MC/AMEX 

MTN, Inc. 

1422 Pine Hill Dive 

Garland, TX 75043 

214-840-9313 





ee UST By Name 
FORMATS: By Company 


By op Code 


By 
MAIL MERGE: Word Star, Word 


Perfect, MS Word, 


uber 
rd ASCII 


FREIGHT BILLS: ba or Individuat 
intouts — — 


Bape Airbome. 
UI . 
Purolator 


“THE MAIL ORDER WIZARD 

ts one very powertul program II offersa catalog 
business all the compuling routines I needs- 
and then some! gives new meaning to the 
hackneyed phrase, ‘user trendly’ . Written in 
Assambler, iI operatas wilh lighining 
speed .very serious software, a ‘must see’ 
Catalog Age. $970, Demo, $12. 


MAIL ORDER “FREEDOM” 

Designed for the fast growing company Easy 
customer entry, fast search, sort any held, label 
Printing, mati merge, lind duplicates, bulk mail, 
import/export-dBASE, on screen invoicing 
form, UPS manifest, statements, A/A, back 
orders, inventory contro!, automatic shipping/ 
tax. $795 Demo $10. 

Right Path Enterprises 


THE MAIL ORDER ACCOUNTANT 
Order fulfillmenUList management. Includes 
customer lists, tabels in 6 formats, inventory, 
invoicing, accounts receivable, customer pay- 
ments by castvcredil card. Prints shipping 
labels, credil card slips, UPS shipping man- 
ifests, sales tax report dBase Ill Plus source 
code provided $975, demo $25 + $350S/H. 
GOLDSMITH & ASSOCIATES 

48 Shattuck Square, Suite 86 

Berkeley, CA 94704 

(415)540-8396 


Search Codes 


Takas The Bite Out 
rt Malling List 
jequirements 
For is Siza Company 


BRITTAIN SYSTEMS, INC. 
3457 Normandy #3 » Dalas, TX 75205 


MANUFACTURING 


MACHINE SHOP SOFTWARE 

Incorporates 6 options for estimaling or for 
improving produclivity on the plant Noor: 
© specify-luming/mulling feeds, speeds. horse 


power 

@ specify - drilling & reaming leeds, speeds 
© analyze - cutting lool problems 

© caiculate - X/Y coordinates from any ret 

@ calculate - volumes/weights of metal shapes 
INCREDIBLY SIMPLE/EXTREMELY POWER- 
FUL (FOR IBM PC/AT/XT OR COMPATIBLES) 
US $299 00 CHK/VISA/MC 

COMPUSTEP PAOOUCTS CORPORATION 
1870 Bonhill Road 

Mississauga, Ontario Canada LOT 104 

(496) 678-1713 Fax # (416) 678-6308 


THE FOREMAN 

Muits-user Now Available! 

© Inventory/BOM/PO/Costing 

@ MRP/invoicing/Ad hoc reports 

@ Repetilive mig of one time build 
@ Extensive Cosi Control Standard vs Actual 
© Aulomolive release interlace 

@ IBM PC/NOVELU/ALTOS 

OCM COMPUTER PRODUCTS, INC 
43700 Twelve Mile Road 

Novi, MI 48050 

(313) 347-9600 
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LABELS: Continuous Form and Laser 


Labels: 374” x Hie” — 1 across 
4° x We’ — 1 across 
4° x '%e" — 2 across 
2¥e" x Me” — 3 across 
Name Badges: 342” x 27Ac” 
Shipping Labels: 4° x 2'%e" 
Index Cards: 3° x 5” 
Post Cards: 3¥2° x 6” 
Rotary index Cards: 21s" x 4”; 3° x 5° 


FEATURES: written if OBase Itt = 
Compiied in Clipper » Source Code 
Included « ‘talk Menu Oriven « Integrated 


* Excellent Manual « File Import/Export 
Price: $100°° + Sales Tax (274) 528-3020 
VISA, AMEX, MC, Accepted 


MEDICAL 


MDY-PC 


MOX-PC brings you the best of both 
worlds: the power and flexibility of MOX 
modical-office software In a PC-DOS 
format. Flexes tor any specialty; 
Manages billing, electronic claims, 
custom reports, medical recorts, more. 
Full upgrade path te MOX with 
UNIX/Xenix. Call for Info and free 


150 H. Sunnysiope Ad., Brookfield. Wi 53005 
(000) 558-2208 or (414) 782-0300 
CIRCLE 770 ON READER SEAVICE CARD 


XL1 Practice Manegement Syst 


* Insurance claima - paper & 
electronic 
* Petient deta & recall 
information 
Super billa & atatements 
90 Day trial period 
© Multiple phyaicians & work 
station suport 
* Full financial reporting 
° Customer support linea 
Total Package Only $1450.00 
Practice Management sym, Inc. 
6450 Two Notch 
ja, S.C. 29223 
1-800-521-7217 
CIRCLE 091 ON READER SERVICE CARD 


MEDICAL 


MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) to Medicare & commercial car- 
fiers, paper claims 100. 

@ PC » CLAIM $89.95, claims onfy 

@ PC * CLAIM wiCO's, CPT's & HCPC codes 
$229.95. 

@ PC » CLAIM PLUS claims only w/patient 
fite, Complete a claim in one minuie $459 

@ THRESHOLD # TM $1,995 00 claims, A/A 
patient billing. 

@ THRESHOLD $3,995.00 claims A/A patient 
billing, complete practice management, statis- 
tics, analysis. 

@ CLAIM # NET Nattonwide claims clearing 
house. Full 100% credil on product upgrade 
PC » CLAIM & PC ° CLAIM PLUS both house 
30 day money-back guarantees IBM PC/XT/ AT 
compatibles MS-DOS 256K. 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhursi Suite Q 

Indianapolis, IN 46241 

(317) 634-8060 

4n continental U.S. call (800) 428-3515 


Medical/Dental Systems 

Second Decade. Support tor more than 130 
machines Featuring paper and elecironic 
claims, patient billing, appointments, diagnos- 
fic data base, word processing, financial histo- 
fies, payroll, accounts payable, and general 
ledger Single and mulli-user systems Starting 
a $199.95 2.400 Dealers. 

CMA Micro Computer 


nouines 
DATA STRATEGIES, INC 

17150 Via Del Campo Suite 203 
San Diego, CA 92127 

(619) 451-0480 


MUSIC 


CDMPUTER MUSIC CATALDGUE! 
Largest music software selection anywhere! 80 
pages ol detailed information on the leading 
compuler music products including waveform 
editors, transcribers, sequencers, MIO! inter- 
faces & more. Gel the tacts! Competitive prices! 
Visa/MC Worldwide shipment! Send $3 for 
2/yr catalogue subscription. 

DIGITAL ARTS & TECHNOLOGIES 

Dept. PC1, P.O. Box 11 

Millord, CT 06460 

(203) 874-9060 





19868 





333 FIFTH AVE, DeptC, =— 


PELHAM, NY 10803 
(914) 738-4500 
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MIDI Starter System Plus 
PC standard MIDI Co-Processor 
MelodEase Piano Roll C 

Easy-8 Multr-track Recorder 
Synth Sound Manager Softwara 


$219 wih MIDI cables 
ask about our MIDI Programmer's ToolKu 


Music Quest, Inc. 
1700 Alma Dr , Suite 260 
Plano TX 75075 (214) 681.7408 
CIRCLE 779 ON READER SERVICE CARD 





MIDI 


‘Software and Hardware: 
For only 1891 
Software: Tit 64 track Sequencer. 
@ Plays direct from hard disk 
e@ Individual track looping 
IBM PC's and compatibles 
@ List price $99 
Hardware: CMS-401 interlace card. 
@ Midi [n/Out And Metronome 
@ Cables Included 
e IBM PC’s and compatibles 
@ List price $199 
To Order, Call 





FORTE Il MIDI Sequencers 

16/32 tracks, 16 channels/track Record/Play- 
back. 60.000 notes Most powerful MIDI edit- 
Ing. Ahythmucaily lexible Slep eniry Aulo 
Punch, quantization, reatlime playback control, 
DOS shell New in FORTE Il: System exclusive 
storage, unlimited looping. SMPTE cue list, 
Songlisi, Accel/ntard $150/$250 

LTA Productions 

PO Box 6623 

Hamden, CT 06517 

(203) 787-9657 


SONGWRIGHT IV 

Music Processor prints professional sheel mu- 
SiC, songs, scores with lext, chords, symbols. 
Compose, edit, copy, record, transcribe, play, 
transpose lo any key Bass/reble, muthple 
Staves, all meiers. MIDI optional IBM/Epson/ 
Star pnniters, CGA/Hercules graphics $89 95 
Send lor free sample output. 


Lovettesville, VA 22080 
(703) 822-9068 


PC Music Co. (800) 634-7249 

Don'l get stuck with a loy! PC Music offers a 
wade range of name brand music hw and sw lo 
turn your PC into an awesome recording studio 
Let an expert match your needs with the nght 
equipment al LOW prices Novice ot Pro: 
Create! Publish! Perform! Call day or night. 
PC Music Company 

P.O. Box 34315 

Bethesda, MD 20817 

(800) 634-7249 
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UNLEASH YOUR MUSICAL GENIUS 
sees COMPUTER MUSIC SYSTEMS! ***** 
“MUSIC SOFTWARE afl computers for music 

printing, composing, home recording 

“MIDI SYNTHESIZERS ETC. 

“SEMINARS & EDUCATION 

For a free catalog or into call wrile visit. 
MUSICATION 

1600 Broadway Suite 1000A (W 48th Street) 
New York, NY. 10019 

212-957-9100 
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MIDI Card and Software 

PC MIDI Interface Card, Sequencer Software 
and 4 MIDI cables (1 in, 3 out) ONLY $149.95! 
64 tracks. 60,000 events, 600 licks/gir nole 
Tesotulton! Fast, full featured, easy to use soft- 
ware Best MIDI offer ever made! Developer's 
source code $19.95 Dealer inquines welcome. 
MIDI MUSIC 

500 East are a Suite 609 

Fichardson, TX 

(214) 238-5269 ve) 456-MID1 


PREVENTATIVE MAINTENANCE 


TURBO 


Maintenance Manager™ 


"The User Friendly PC Software System’ 


Now, you can justify equipment repair and replacement with facts, not sumply 
opinions. The user-Inendly mamntenance management system for 
processing work order and equipment data records. increase your 

eA cin iu produce) and tecucd OAM Costs WA te leliomlsy features 


Software Features 


« Lightning Fast 
+ Browse mode for ease of data access 


Maintenance Manager 
Features 
« Automatic PM generation 
* Parts inventory and reordenng 
+ Work order processing and 


Produced by the O&M experts 
tor IBM PC, XT, AT, and compatible computers 
For more Information contact: 


(303) 969-9393, 


Owen Engineering & Management 
Consultants, Inc. 
5353 West Dartmouth Avenue » Suite 407 « P.O. Box 27749 
Denver, Colorado 80227 
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PROGRAMMERS TOOLS 


PROGRAMMERS LEXICON 

TSR Ret. library for programmers. Tired ol 
paging thru manuals to find Ret material Press 
the hotkey and it's at your linger bps, Up to 255 
screens, Use ours and add yours Printer, 
screen, ascii, hex, ctrl, codes and much more. 
Saves hme, well behaved and it's all available 


PREVENTATIVE 


Memory Minder 


Minder ts the most comprehensive 
liagnostic program available for 


Ralational 
Databasa Managamant 
with QuickBASICI 


db/L1B’s 3 spplication-building libraries expend your 


disk 
microcomputers. Any operator can quickly and 
easily check the vital operating parameters of 


for $49.95 QuickBASIC into full-function programmsbls DBM 
a SOFTWARE [4 High-powered sssembly routines tink to QuickBASIC: 
- ts, read, its data fles with billions of records. 
IBM PC. a AT AT pope ‘and manual $70 Gilmanton |W, NH 03837 ° Peet fils scoess with ul tres iaaeeinaie 
(603) 364-7747 ®@ Conforms to dBASE IlI+ NOX snd DBF fils s: andere. 


@ Compact, completely tested end full documanted. 
[4 Complete Data camera programs w/Basic source: 


© Creote, Browse, List, Index, Append, & seven more. 
© Run etend-alons ty es ms Into your own progrems. 


[@ Bullt-in Detebase Query Language saves days of coding: 


MB AT, or 3.5” 80 track 


AIA e.g u2 


y Remieauce 87143 


Precision nt Diskettes sold 
Henig ah WO track, 5.25" BO track, 1.2 
drives. 


WANTEO: SOFTWARE AUTHORS 
Software submisstons wanted for IBM-PC and 
compalibles OS/2 okay Prefer easy lo use 





generic programs. No ® Dynemically selects and formats record output. 
We accept Moneta and Visa Respond to. & Understands dBASE or Basic expressions. 
CIRCLE 772 ON READER SERVICE CARD OGRAMAT, Inc. ab/LIB le only*139 complete. 
Software Submissions PUBLISHING. INC Cail toll-tree: 
NTENAN PO, Box 1446-SS PO. Box 37 (800) 992-3383 
ma CE & INSPECTION Orange Park, Fl. 32073 North Hollywood, CA 81603 In Colt. (818) 985-3383 


‘An easy-to-use computenzed method to organize, 
Operate, and control an eflective prevenirve main- 
tenance system. Applicable to any type of busi- 


= =a Festured in the Microsoft Velua Pack Catalog. g 
TURB8O PROFILE: FASTER PRGMS 


Ness OF indusity Full screen input and displays Ts aay tn spot fee winners, They faster : ai z 
nis Anil Sos bo evan Me jurbo Profile helps you improve your Turbo TToaY, acnal Denarammarc 
torical data, creates work orders, and provides Pascal 4.0 poms by highlighting bottle necks, 
numerous reports. For info, write to, letting you locus in on speed Turbo Profile Blaise Computing, dedicated to prevising quality software development tools since 
PENGUIN COMPUTER CONSULTANTS Counts the execution of each line and gives a 1982, supports Turbo Pascal 4.0, 
P.O. Box 20485 Complete picture ol pertormance Writing taster POWER TOOLS PLUS ASYNCH PLUS 
San Jose, CA 95160 poms has never been easier © TSR support @ Interrupt-driven 
(408) 997-7703 PROBE SOFTWARE Olrect 00 access © Speeds to 19.2K baud 
6204 Ramblewood Trail Suite 1 @ VGA and EGA support Four ports on PS/2 systems 
Manassas, VA 22111 Windows and menus  XON/XOFF protocol 


703-361-4230/$39 95 + $3 S/H @ DOS memory allocation @ Hardware handshaking 


Interrupt service routines @ XModem with CRC 
Both packages include source code, a comprehensive user reference manual, exten- 
sive examples and full program samples on the distribution diskettes. Blaise 
Computing has a full line of products for Microsoft C and Pascal as well as 


Turbo and Pascal er -AISE COMPUTING INC, 
Call 900-333-8087 today is0 mein row use tm Herein. CA seTo vai cooewed FOF yOOr tree brochere. 
CIRCLE 781 ON READER SERVICE CARD 


TO PLACE YOUR AD 


IN PC Magazine TURBO PLUS $99.95 


Programming tools for Turbo Pascal 4.0 Screen 
Painter, Code Generator, VO Fields, Dynamic 
Menus, Programming Unil Librares, Sample 
Programs, 280 Page Illustrated Manual 60 Day 
Satistaction Guarantee! Brochures & Demo 
Oiskettes avail. Highly Favorable Reviews! IBM 


Marketplace 
Call (212) 503-5115 





& Compatibles. ; 
PROGRAMMERS Sstaimusinc QuickBASIC Programmers 
3191 South Valley St (Suite 252) We are the leading publisher of Programmer's Tools for QB. Our specialty 
TOOLS Salt Lake City, UT 84109 is assembler subroutines, and we even have 8 package that lets you make 
——— — (801) 487-9662 your QB programs memory-resident in as little as 8K of memory! 
Cail Toll Free or write for detalied Information with no strings attached. 
QBTOOLS FOR QuickBASIC 4 SIMPLE SCREENS 


QBTOOLS/2.1 - an outstanding collection of 
over 220 routines for QuickBASIC 40 and 
BASCOM 6.0. Complete with Biree file index- 
ing, Object Code Screen Designer, Code For- 
mater, Library Manager, Pulldown menus, 


Turbo C users Forget printf Forget scant! 
Instead use pop-up windows, easy data entry 
and validation, WYSIWYG screen design and 
maintenance. Functions are so easy to recall 
you will quickly shelve your manual Requires 


1-800-922-3383 * 404-552-0565 * CALL M 


F, 9-6 Eastern Time 


MicroHelp, Inc. * 4636 Huntridge Drive * Roswell, GA 30075 


“*C’ DOCUMENTATION TOOLS 


Scrollboxes, etc. THE most complete package IBM PC. XT, AT or true compatible $50, checks FREE BUYER’S GUIDE 


ONLY $6995. only. No royalties. SAVE hours of debugging and 

PROJECT X SOFTWARE DEVELOPMENT Dannenberg Sottware docunentaon! . 

222 Church Stree! Suite 5G 4362 SE Old Orchard Ct. C-CALL ($39) prves syster’module level 
Philadelphia, PA 19106-2251 Milwaukie, OR 97267 XREF or ali i fl all catler/called 
(800) 678-2112 (215) 922-2557 503-659-2808 


Faience 


introducing SpecWriter 


tem components uldizing 
Screen Printi ng © Screen Provotyning e Hasdagatl Painting 
evelopment @ 


Prototyping @ 
— Funchonal Speciicahons easily using this pes 
variable 


Cite okt 


mee package Supports sized screens sna roports, MICRO and 3270 at 
ORDER TODAY OR CALL FOR YOUR FREE DEMO DISK 
TOLL FREE 1-000-541-2071 (Outside Calllora) 8 1-619-560-1414 (Inside Cattoma) 


$345 se eree timerens socal Sane Deer cen os 
Accelerated Systema. inc. @ 4951 Clawemont Square Site 298 San Diego CA 9271°7 
CIRCLE 783 ON READER SERVICE CARD 
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PROGRAMMERS PUBLIC DOMAIN 


TOOLS 


PROGRAM/MANUAL DOC’s ON-LINE 
DocuMolion. a pop-up documentalion utility, 
gives immediate access lo source code docu- 
Mentation, manual etc. Build cross-index docu- 
ment fibraries fram any text file Powertul print 
and copy capabilities. Folding document, ten 
window bookmarks, search LAN compatible, 
more. FREE DEMO 

NWP- Intelligent Soluttons, inc. 

P.O. Box 20478 

Bloomington, MN 55420-0478 

(612) 884-5860 


CALL TOLL FREE: 


4-800-444-1343 
or (619) 436-0130 


WHY IS Micao S1an THE BEST? WE 


1) Free Techical Support of ony assistonce you may need running our software 
2) Our sottware is current We have only the best of the new releases ond updates. 
3) We guarantee our software against Ony defects, bugs. viruses, etc 

4) Toll Free telephone lines tor ordering, Gnd trendily prompt service. 

5) Your order is shipped out within 24 hours of our receiving it. 

6) We nave on extensive catalog with thousands of programs of oll types. 


ay pm _ —— 


va 


Or Write: 

Rica Syal 

P.O. Box 4078 
Leucadio, CA 92024 


7) We include start-up instructions. we publish o newsletter, and we have discounts 


that 


PUBLIC DOMAIN 





role 
rat 


are regularly available 


Public Domain and Ghareware Software for [BM and Compatibles, DOS 3.1 or higher 
Programs and Diilitias to mest all your computing seeds. 


ADULTE OMIT~* 
anuEre ONLY/1 147 

OOTRIP PORER (140. Pun 
0 EEX PM GRAPHICS (1609 - 


OPC-YILE « V3.0 1608. 4007 

(3 dik cot) Pub-featued DD 

© COMPOSER 6) - Create. 

eave, oat play & print 

O LETTERPALL V1.1 (ia. 

‘Waprove your teach typing 

© TME WORLD 66 (127) - 

Diopiay maps CGA required 

| QO FUNNELS & BUCEETSY 3.0 
(190) - Groat game Ages 5-10. 
0 BETWS ABCA (131). Bas- 
he required 


+) ¥arlous operations Bask 0q | 


+ Complete project mgmt sys. 
PRO PCACCT V3.0 Gon . 
ltegrated G/L. AR @ AIP 


OME BOL V8.9 Bil #512) 
= (2 dik oot! Time @ biting. 
1 PCPATROLL V2.0 WE - 
Meow driven payroll system 


0D MATE-APEES (1060 - Teaches | 


ORATOLOT VE.01 (18m Vo | 
cabulary Grades 7 - collage 


r 
0 OLSUTE V4.1 00. Murder 


mystery game 

© BLACRJACE (80) - Ad. 
vesced blackjactt gama 

© MONOPOLY V6.7 (108) - 
‘Just len board game, CGA 19. 
O DUNORONS & DRAGGED 
‘V1.1 0M Can you survive” 
O 8D CBOs V1.01 Gia: 





difierent gamea CGA 


| required. 
O WORDPLAY 67) . Whee! of 


‘V10.1 290 - 200) «(5 dik oct! 
OVROCOMM ¥2.48 © & 54: 
(2 tak vett Meme deen. 

© BOTAN VIS . 1667) - Mo- 
dom program w/ greet re- 
views 


i eee 
Ovne eeyense ¥4.i4 ape 
BG: (2 dink set! Menu ériven, 
OVAMPUM V4.15 27 @ om - 
12 dink vet} dBase Ili clone 
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TO PLACE YOUR AD IN 


PC Magazine Marketplace 
Call (212) 503-5115 
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( 8) We charge ONLY $3.49 per disk. not including Curent specials ond discounts. 


Is your IBM or compatible 
infected with a fatal 
VIRUS? 


We offer fested & author Iresh 
Shareware programs lor as 
low as $1.25/disk We also will 
give you a Free Virus 
DETECTION PROTECTION 
disk with your order If you 
can't wait, send $500 tor S & 
H And we will send you the 
virus O/P disk immadiateiy! 
Free catalog with more 
information call 24 hrs , write, 
or circle Reader Service # - 
Before it 1s too Late! 
1-800-262-6053 
SOFTWARE CAFE 
1125 W 10th St, Laurel, MS 39440 
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GREAT SOFTWARE! 
GREAT PRICES! 


Cream of the crop shareware for the IBM 

-PC and compatible. Finance, program- 

ming, games, utilities, graphics, educa- 
| tion and much more! Large 32 pg. cata- 

loge with full descrilions FREE! 

Prices as low as $2.00 eachli Visa, 

Mastercards & COD Welcome, Call or 


wrile for a free catalogel 
Computer Solutions 
P.O. Box 354 
Mason, MI 45854 
1-800-874-9375 
1-517-628-2943 


CORCLE 793 ON NEADEA SERVICE CARO 


FREE O1SK CATALOGI 

Large selection of P.D/Shareware programs. 
Business, games, utilities, etc, Over 1500 of the 
best programs, as descnbed in our free disk 
calalog! Orders shipped wilhin 24 hrs! 
$3 Olvper §.25° disk, and $4.00 per 3.5” disk. 
Each one packed full of useful programs. Call 


426 





. 


y 


_ 
f 


FREE! 
IBM 


SOFTWARE 


for -vy (Bele: 
over 32 pages! 


Best Bits & Gytes 
P.O. Box 8245-M 
Van Nuys, CA 91409 


Toll Free ~ 24 Hrs. 
1-800-245-BYTE 
within Cailfornia 
1-818-781-9975 
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THE ULTIMATE 
SOFTWARE OFFER 

Join The Software of the Month 
Club today and get more than 
15 programs. 5 disks full of soft- 
ware for IBM/compatible com- 
puters - every month! for only 
$5.00 inc. shipping/handling. 
Preferred membership only 
$9.95. Visa/Mastercard/Amex 
only. No Gimmicks! 
SOFTWARE OF THE MONTH 
CLUB 

511 Encinitas Bivd., Ste. 104 
Encinitas, CA 92024 


order foll free 800-669-2669 
CIRCLE 785 ON READER SERVICE CARD 


Call 1-800-843-5084 for FREE catalog! 
(OM PC Scttware Cofectan 





= Orly $2.7 Satish a. = 
Over 1150 programs packed lagetfar on diakesten, 
Gach dadoite avetabie lor only $3.78' Catalog 
desorbes « wide rarge of types of program, inchuding 
Persona! Finance, Proganvring Languages, Accounting, 
Games, Uiities tor Dek, Screen, and Printer, Lotus, 


worksheels dihase program ies cont ained en the 
Gahs, We ship on MasieCad, Vas, @ COO 


People's Choice 
P.O. Box 7087 Warner Robins, GA 31095 
3-800-643-5064 
CIRCLE 760 ON READER SERVICE CARO 
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FORTY PROGRAMS FOR $30.00 
Best collection of IBM Public Domain Software 
@ Business; Accounting, Wotd Process, 
Graphics, Spreadsheet, Database, Lotus Tem- 
plates, more 

@ Home Lise; Budget, Inventory, Checkbook, etc. 
@ Games, wide selection of educational levels. 


today! MC/VISA. Helpful instruction manual included All tor $30 
GLW Software + $3.50 s/h, Visa/MC accepted. 
PO Box 14008 PC PRODUCTS 
Arlington, TX 76094-1008 2216 Illinois, Boise, 1D 63706 
817-265-2007 800/882-6528 ext. 956 
13, 1988 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


PUBLIC DOMAIN 


Catalog on DISK 


The BEST collection of 
public domain/shareware 
software for IBM & compat. 
HUNDREDS to choose from. 


JDX DCS 
P.O. Box 1561 
Corona, CA 91718 
(714) 734-7075 
Call or send for free disk now! 
Specify size: 
5.25 or 3.50 
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PUBLIC OOMAIN 

Public Domain and user supported software for 
IBM and compatibles. 

@ Video Training Tapes Available 

© 100's of disk and 1000's programs, 

© Low as $125 per FULL disk. 

© Send $2 (relundable) for directory disk set 


REAL ESTATE 


Tennant-Trac 
“The Ultimate Praperty Manager’ 
Designed by PC IDEAL and a professional 
manager for maximum efficency 
ease of use 


weApariments & Office Buildings we 
Reai Estate investments 
Trac- 1 to 20,000 units easily and efficentty 
rac- All tennant data, lease terms and conditons 
Trac- All Lied data, accounts recervable/ 
Trac: Al monthly, yearly financials and gen- 
erate reports 
is can be maxinuzed for oni Hk 
800-634. 


prot 
Call now tor more info 1 
cL alec aed 


urchase] 
Send heck on M sag Rake 
PC IDEAL, rey ete ny. Sute #1, 


testea Socheueraiaped ease 
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THE COMPLETE REAL ESTATE 
SERIES 

‘Helping Thousands Make Millions since 1985. 
The most completa CPA/Auditor tested and 
approved series of Real Estate progrants avail- 
able anywhere! The industry teader! The series 
includes. Complete Proparly Manager-l! 
($795), Compiete Rea! Estate Investor ($495), 
Complete Money Manager ($195), Complete 
Credii Checker ($249), Complete Property 
Tracker ($495) & 1031 Decisions ($995), Far 
demo ($15) and/or literature call: 
ISOLUTIONS! PUBLISHING INC. 

8016 Plantield Road 

Cincinnati, OH 45236 

800-255-6643 of 513-891-6145 


REAL ESTATE 


PROPERTY MANAGER 

For the ownet/investor who wants to keep track 
ot his own properties. Flexible & fast Residen- 
iral or comm , limit of fifty lenants per disk. A 
great decision tool Not copy protected, copy as 
many disks as you like. $29 for full working 
demo with quick guide $79 with complete 


A Meles & Bounds program to plot/pnnt plats 
ol any scale- Any descniplion- use Any mea- 
surement! Calc areas, erfor of closure, plats 
mull: tracts. |BM/compat with monographics, 
CGA of EGA capability, $190 Or send $15 lor 
teal working demo, refundable with order Visa/ 
MC/chk Free info. 

LANSCAN, fre. 


P.O. Box 6863 
Abilene, TX 79608 
(214) 824-6419 


MANAGEMENT & ANALYSIS 

* “Real Property Management” $395/$595 for 
fesidential & commercial properties and other 
bkkp’g. Flags deling’t lenants, prints budgeis, 
checks, invoices & 1099S. No retyping of 
recurring data. * “Real Analyzer" $195, when 
deciding. buy/sell, exchange, or refinance. 
30 day money back guarantee 
REAL-COMP INC. 

PO Box 1210 

Cupertino, CA 9501S 

(408) 996-1160 


PROPERTY MANAGEMENT 

Since 1978 aver 6,500 users of our software 
have found il comprehensive, flexible and easy 
fo use We offer systems to manage the follow- 
ing types ot propetties COMMERCIAL/RESI- 
DENTIAL/CONDOMINIUM/HOMEOWNERS: 
ASSOC/MINI-STORAGE FACILITIES 

For more inlo and sample printouts call 


DEED-CHEK 


ony *89° 


Calculate area and print a map in seconds! 


® Easy-to-use program for IBM and compatibles. 

* Determines area and closure trom legal description. 

* SIMUL-PLOT displays map on the screen as you enter data. 
* Handles curves, odd-shaped lots and unknown courses. 


* Determines squere footage of house plan. 
® Includes emortization, loan and investment calculations 
© Prints on any dot matrix, laser or ink jet printar 


OVER 1,000 SATISFIED USER: 


(404) 924-9092 
"4257 Chestnut Walk 
Marietta, GA 30086 


S$!!! CALL OR WRITE TODAY!!! 
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BUILDING SEARCH 

Become the definitive source of commercial 
oflice data in your market. Instant access to 
your own inhouse MLS. Quenes over 128 
diferent vanatles. Pro’l presentation quality 
Printouts User's Guide and demo software 
available lor $29.95 Ask aboul our nalonwde 
user networks. 

LeaseLine, Inc. 

11776 Joilyville Road, Suite 200 

Austin, TX 78759 

(812) 250-0505 


PROPERTY MANAGEMENT 
Rental-Ease New state of the art property man- 
agement software. Extremely fast and easy to 
use. Everylhing 1s included, tenant tracking, 
tepairs and maintenance, income and expense, 
Check wriling No extra modules to buy The 
utlimate in property management. $695 com- 
plete Free brochure, Demo $10. 

STRATEGIC OFFICE SYSTEMS 

9129 Mallard Circle 

Sandy, UT 84093 

801-942-6784 VISAMC/AMEX 


RELIGION 


Search the Scriptures 
Resident 


Pop-up, memory resident Bible 
available al any time, from any 
program. 


See wee directly into your word 


fated eo Bible quickly for any 
word or phrasa. 


$185. Demo available. Call 1-800- 
288-8602 (in LA 318-322-0897). 


BibleSoft, Inc. 
1300 Hudson Lane Suite 10, Monroe LA 71201 
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THE SHOWCASE FOR PRODUCTS AND 
SERVICES IN THE MS DOS MARKET... 
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RELIGION 


SEARCH 
BIBLE IN 
Z SECONDS 
OR LESS. 


WORDsearch™ is the world’s 
fastest, most advanced NIV 
Bible concordance software. 

Instantly locate all relevant 
passages by word, phrase, or 
word combinations. And you 
can transfer Bible verses to 
Most word processors. 

$119.95 plus $5 p&h. Full- 
function demo, $7, Call about 
our 30-day no-risk free trial. 


800-888-9898 


S014 Lakeview, Austin, TX 78732 


CHURCH 
SOFTWARE 


POWERCHURCH PLUSI® 
yi. tnendly, reliable church AH | 

tion sysiem Membership, full fund ac- 
geounina. contributions, payroll, pay- I 

ables, multi-user suppost, & much more 

- ALL for $695 complete! Compare us | 

feature-tor-tealure agains) any over- 
Jorced package We're helpingihousands 

of churches with greal software al a greal 

price! FREE phone support, no lime limit 
Io mn pressure sales prich To order 
Jvour FREE full-working DEMO version. ff 
call Customer Support 

Ft FTW 


ARE | 
PO BOX ea a HILLS, CA 90212 
13) 854-0865 


= (ag an ee ee oe 
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RELIGION 


ConMPuBIBLE 


© OUR FAMILY OF PROGRAMS 
HAVE MORE FEATURES THAN 
ANY OTHER PROGRAM OR 
YOUR MONEY BACK! 

* Find any word or phrase in 
seconds! 

© Access the Bible, insort verses 
and find words or phrases while 
using your word processor! 

* KJV, ASV, NIV, NKJ, RSV 

For Information on al! products 

call or write: 
NASSCO P.O. BOX 65600-222 
Lubbock, TX 79464 
(806) 866-4223 (800) 262-7726 
‘CIRCLE 843 ON READER SERVICE CARD 


BIBLE RESEARCH SYSTEMS 

Offers the lastest, most powerful and most 
complete sel of Bible related software on the 
Market In business since 1981, we have consts- 
tantly improved existing products and olfered 
New ones. Full time support staf! available. 
Check the advertisers index for ad in this issue 
Bible Research Systems 

2013 Wells Branch Pkwy, Suite 304 

Austin, TX 7872B 

(512) 251-7541 


BIBLESCAN 

Search the entire Bible. a book, or chapter for a 
word or phrase Display and/or pant the related 
passages of a set of verses to help prepare 
sermons, classes, etc. Scan any topic Excellent 
Bible study atde Od Testament $39.95 New 
Testament $34 95 or Both for $64.95 Available 
for PC/XT/AT/PS2 

Highlands Computer Services 

Route 5, Box 456 

Abingdon, VA 24210 

703-628-4299 Mon-Sat 9.00-6 00 EST 


PARISH DATA SYSTEM” 
Comprehensive census/contribution program 
Easy to operate, menu driven Family, member, 
financial into & reports fully integraled Selec- 
tive lists, labels, contributionAuition stale- 
ments, personalized letters User can creale 
‘own seports fetters Other church programs 
available Over 2600 users Free info 

Parish Data Systems. tne 

303t W Northern Ave , Suite 121 

Phoenix, AZ 85051 

(602) 247-3341 


TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 


SALES MARKETING 


CLIENT-TRACE 


‘‘The Ultimate Competitive Edge’’ 


CLIENT-TRACE - A PC IDEAL Business Sofware System » peal designed to os 
the Professipnal Salesperson a compeutive cdge while cf rcrenily M4 janaging a I. 
Cheat Bas creasing Sales. Improving Service. Maintainiag Organization and [n- 


CLIENT-TRACE . allows you to eauly. 
° TRACE thousands of chent cfficieatly 
ics by name, ara, pecupalion, user-defined, ete 
i all perincet dita for EVERY client such as last contact, extemave notes, re: 

salts, actions, details on closing deals. 
* TRACE all “hot beasts daily 
* muluple “teen viewing, 
* produces mailing lity and reports (with graphics} 


CLIENT- RAG E also includes the abuity to castly 


: YOUR PERSONAL C AL ENDE R of scheduled appotntments 


CLIENT-TRACE provides all the above in an cayy to use, menu dnven format with on-line 
Rae designed fr the Professional Salespervon Tonal uldization the system requires 
PROGRAMMING. 


‘Your Sales potential can be realized with CLIENT-TRACE for ONLY $95 


For More Information Call PC IDEAL Today at 1-800-634-5641. 
Send Check / Money Order IPA residents ald 6% sales x) 
PC IDEAL, 650 Sentry Park Way. Suite 1. Blue Bell PA 19422 
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Lead Management SECURITY 
ONLY $199.95 tertne 


Next Generationin Sales Management, 


Menu Driven - Daily To-Do & Top 10 
Usts - Sales Forecasting - Expense 
Reports - Price Quotes - Complete 
Cocumentation - Spreadsheet - Word 
Processol : Direct Mail - Telemarketing 


Powerhouse Systema Inc. 


1-800-525-5774 
1:018-721-0241 
1022 W. First St. Ste 104 
Winston-Salem,NC 27°01 

MC VISA 
CIRCLE 792 ON READER SERVICE CARD. 

Designed for user-transparency clone 

compatibuty & strength tt features 

* were ott cereaene, 
BUSINESS: CLIENT MANAGER 1 ner was Sop 
Designed to give the sales person a better way to] “rae ue i 0 
manage information on buanesses, chents. and hot} 
leads, while keeping tact ol appointments. 
* Store unlimited number of businesses, clents and 
hot feads. 
* Create of update tes in seconds 
* Search lor data wih parlal names or phases. 
* Tack quasterty bales figures 
* Note pad beature for hot leads. 
" Produces Many built in veports, mailing labels and 
lists, Aolodex caids, 
* Schedule features audible alarm and screen mas: 
ages, Schedule Itvee months ahead 

All these leatures lor just $149 95 plus tax and ship- 


ping. BIT-LOCK® SECURITY 


$1% Starter Wut oF $A95 seth NO meter 
Counts Free into & Gem ok araabie 


Az-Tech Software, Inc. 
305 East Frankdin 
Richmond MO 64085 


(016) 776-2700 
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NORTHEAN SOFTWARE 





N10861 Grand View Lane, Ironwood, Mi 49938 
{906} 932-2277 
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Piracy SURVIVAL 5 YEARS proves effectiveness 
of powertut multilayered securtty Rapid decryp- 
tron algorithms. Reliable/small port transparent 
security device PARALLEL of SERIAL port. 
Countdown and fimeout options also available 
KEY-LOK™ security al about ¥2 BIT-LOCK cost 
MICROCOMPUTER APPLICATIONS 

7805 § Windermere Circle 

Littleton, CO 80120 

(303) 922-6410 or 798-7683 


SECURITY 


HARE 
iM 


With our Copy Protection 
Products. et really work and 
do not burden the honest user... 


For Hardware Based Security 
{Parallel Port/ROM Socket Interface) 

* STANDARD KEY TAG 
Unlimited executions 

* COUPON KEY TAG 
Limited executions 

® DURATION KEY TAG 
Limited (days, hours, min.) 


For Disk Security 
High Level Security 
* PADLOCK II DISK 
® SAFEGUARD DISKS 
*® COUPON DISKS 


For Hard Disk Protection 
*HDCOPY 


Low Level Security 
User installable Protection: 


* PC-PADLOCK 


The market is filled with 

protection products which burden the 
user or simply don’t work We have 
over 3500 satisfied software firms 
utilizmg our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 


Call or write for 
more information. 


GLENCO 
ENGINEERING INC. 


SEAVING THE SOFTWARE INDUSTAY SINCE 1679 
72 W Algonquin Ad 1312) 364-SOFT 
Astington Hts. IL 6000S FAX 364-7698 

Telex 493-7103 
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DataCrypt 


From the Creators of PROTEX1 


DataCrypt- 1) A unique and unbreakable software encryption system 
designed to provide BUSINESSES, GOVERN- 
MENT AGENCIES and INDIVIDUALS with TOP 
LEVEL SECURITY while retaining, receiving and 
transmitting classified information. 
—Coded data is unbreakable (exceeds Data Encryption Standard) 
~No “'back door,’ Cannot be reverse engineered or “'jammed’* 
—Menu driven and user friendly with on-line tutorial 
Encodes all types of files at speeds up to 100K cpm 
—Every system produces unique codes based on unique keys 
~Full control over encryption keys provides endless security 
—Authentication, audit trail, verification, scanners and more 
DataCrypt, the ultimate security system, can be obtained for $249 
~or- inquire about a Site license, 
For TOP LEVEL security call PC IDEAL today at 1-800-634-5641 
Demo Disks $10.00. (credit toward purchase). 
Send check/money order to: 
PC IDEAL, Inc. Executive Suites 
650 Sentry Park, Suite #1, Blue Bell, PA 19422 


‘Finally, an IDEAL data security solution, DataCrypt.” 
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HANOS OFF THE PROGRAM® 


PC SECURITY 


HANDS OFF THE PROGRAM is an of nottware, 
privilege based syulem secunty utitty that pro- 
vente unauthorized access of your PC's subdirac- 
tories, Nes end disk drives. 

HANDS OFF THE PROGRAM provides a sophist- 
Cated techrque to separate up to 64 users of a 
PC, by prvvilege, into the own separate areas on 
She hard disk Users may access only Ihew own 
areas end any olher area protected with # lower 
Drivdege. 


he world’s leading soft- 
wore monufocturers 
depend on Softguard copy 
protection systams. Your 
FREE DISKETTE introduces 
ou to Superlock’* — invisi- 
la copy protection for 
IBM-PC (ond compatibles) 
ond Macintosh, 


& Hord disk support 
| ® No source code chonges 
« Customized versions 
@ LAN support 
& New upgrodes ovailable 


(408) 773-9680 


SOFTGUARD SYSTEMS INC. 
710 Lokewoy, Suite 200 
Sunnyvale, Colifornia 94086 
FAX (408) 773-1405 


© Read Only and Execute Only privileges by 
user 
‘© Auto Installation 
Price $89.95 
0d 3 75—shipping 
(Check Money Order, VISA MC accepted 
Systama Conaulting Inc. 


412-963-1624 
Box 111209, Pittsburgh, PA 15238-0808 


SOFTWARE COPY PROTECTION 
— Installs easily on your IBM-PC software 
— Defeats all disk copy software 

— Supports all Hard & Floppy disk formats. 
— Requires NO special devices or disks. 

— invisible to your end user 

Eval disk protects one program of yours $15 
Seavler-hit-& eo viier court packages Sug 
L-Tech Corporation 

377 Route 17 South, Sutie 613 

Hasbrouck Heights, NJ 07604 

(201) 288-1608 (201) 288-8795 (BBS 8/1) 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET... 


1LJ3LOUd AdOD 


AD CALL 212 503-5HI5 .. . 


THE ULTIMATE 
COPY PROTECTION 


Quite Si The Best Way To Protect 
Your Voncebie Sotenre lnveatmeent 
® Complalely Menu Driven 
© Defeats ali Herdware/Sottware 
Copiers. 
© No Source Code Chenges 
@ Mulliple Layering 
® No Demaged Medie 
© Full Herd Diek Support 
@ Unlimiled Melering 
® FREE Demo Disk 
STOPCOPY™ $3250 
STOPCOPY PLUS™ $4507 
COMPUTER SYSTEMS* 
14105 Heritage Lane 
iver Maryland 20906 
{20S} a7t-1094 
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SHAREWARE 


UNIQUE SOFTWARE 
APPLICATIONS! 

We olfer only quality software specially se- 
lected lor home, persona! and business use We 
also tealure Games, Entertainment, Education, 
Finance, Wordprocessing, Utilities and more 
Just $4 per disk Money Back Guarantee Write 
for our FREE detailed catalogue 

PC Arcade 

276-P Morehouse Rd 

Easton, CT 06612 


SAVE 90% ON SOFTWARE! 


¥. of compatbles, Call or send for FREE catalog, 
SHAREWARE EXPRESS 


(714) 240-1322 


STATISTICS 


STATISTICS 


GO with SOLO 


Meal for researchers and busi- 
ness professionals. 
provides all the 

ober tie.” Incredibly Lag! to 
Use, Inexpensive enough for a 
single project or occasional use, 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction quaranteedi! 


BMDP 225K 


1440 Sepulveda Boulevard 
Los Angeles, CA 90025 
(213) 479-7799 


StatPackets™ for LOTUS® 


NEW! 23 comprehensive statistics 
and forecasting modules for 
analyzing LOTUS worksheets. 

Low Cost $24.95 each. Easy to use. 
Includes tutorial. Basic ond 
advanced statistics with graphics. 
Free brochure. 


WALONICK ASSOCIATES, INC. 
6500 Nicolle! Ave S. Minneapolis, MN 55423 


(612) 866-9022 
LOTUS @a trademark of Lotus Development Comp 
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THE BASS SYSTEM 

BASSBase + BASSStal + BASSView = 
Power! For data managemenVanalysis/report 
Generation The SYSTEM 384K and 2-34” 
drives or onehard disk $229 thru 8/31/88 
MICtOBASS: 256K and 2 floppies. $95. 

Call or write for information: 

BASS Institute Inc. 

P.O. Box 349 

Chapel Hill, NC 27514 

(919) 489-0729 or BB, (919) 489-9665 (N,8,1) 


High performance STATISTICAL SYSTEM 


STATS? 


A powertui, elegant, and super-fast statratical package integrated with 

complete data management and dynamic grapha. Comprehensive selec- 

tion of descriptive, inferential, and exploratory statistics with torecasting. 

STATS+ features intelligent, two-way interfaces to data irom Lotus, 

Symphony, dBill+, and other programs. For more Info look for our ads in 

moat somputes journats, ask your dealer, or contact StatSoft. Price $245 
ie 


( tinphran 


StatSoft 


of Europe (Mamburg 


‘Overseas offices StatSott 


2325 E. 13th St, Tulea, OK 74104 
(918) 583-4149 


FRG), ph, 040/4200347, SteiBett UK (Lon- 
on, UK). ph 07072 71166 Heame Software (Melbourne Australia), ph 613-497-4276 
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STATISTICS 





RATS - Time Series/Econometrics 
EZ-X11- Seasonal Adjustment 


RATS is an integrated environment for analysis, forecasting and graphics. 
Forecast with Box-Jenkins (ARIMA), exponential smoothing, model 
simulations, and others. Use the wide variety of regression techniques to 
analyze your data, Almost unlimited power is yours for only $300// 


With EZ-X11, seasonal adjustment has never been easier. It handles both 
quarterly and monthly adjustments, and includes trading day and holiday 
options. You can adjust series singly or set up EZ-X1] toadjust hundredsat 
atime. At $150.00, it’s a program you must havel 


VAR Economatrics 
P.O. Box 1818 
Evanston, IL 60204 


BASEBALL * * BOWLING 

BASEBALL LEAGUE STATS - maintains a lull 
‘set of batting, flelding and pilching statishics 
and complete game by game histories BOWL- 
(NG LEAGUE SECRETARY - maintains and 
updates all necessary records tor teams and 
individuals in small or large leagues Baseball - 
$3995 Bowling - $44 95 Visa/MC 

Mighty Byte Computer, Inc 

6040 A Six Forks Rd, Suite 223F 

Raleigh, North Carolina 27609 
1-800-237-7072 


STAT PLAN ltl 

Easiest lo use statistics program available 
Complete range of statistics-curve fitting 
crosstabs, corelation, multiple regression, 
Tests. etc Graphics with printerplotter out- 
put Capable ol handing over 50,000 data 
points, inlertaced directly with totus tiles Demo 
diskette available MC/VISA Only $179 

THE FUTURES GROUP-STAT PLAN Ill 

76 Eastem Blvd . Dept C 

Glastonbury. CT 06033-1264 

(203) 633-3501 


NCSS plus-$99 

fasy-lo-use menus & spread shee! Multiple 
segression. T-ests ANOVA (up to 10 factors. rep. 
measures, covanance) Forecasting Facior clus- 
fer, & discnminant analysts Nonparamelncs. 
Cross Tabulation Plots. histograms, box. scatter, 
stemleal Sort Subset. Transformations Feads 
ASCII New graphics Pkg $59 

NCSS 

865 East 400 North 

Kaysville, UT 84037 

Phone 801-546-0445 


STATISTIX - ONLY $1691 

STATISTIX 1s a powerlul and very easy-to-use 
statistical system lor PC's Used by many 
universiltes, businesses, led and state govern- 
ments and research organizations Check us 
oul belore you buy a slalistics program, you'll 
agtee SX 1s a “bes! buy"! Money Back GUAR- 
ANTEED For more into 

NH ANALYTICAL SOFTWARE 

PO BOX 13204 

Roseville, MN 55113 

(612) 631-2852 


(800) 822-8038 / (312) 864-8772 


CIRCLE 566 ON READER SERVICE CARD 


SURVEYS 


SURVEY MATE 

The integrated survey package last & accurate 
dala entry with automate values, range logic 
Checks, age calc, verication, verbatim entry/ 
feport jor open-ends Frequencies, Recoding 
Crosstabs, Regression, ASCII file export. up to 
1000 fields Users in 41 countries, $145. 60 day 
Money-back Guarantee 

Henry Elkins & Associates Inc 

15 Willow Circle 

Bronxville, NY 10708 

914-961-7375 Orders. 800-622-4070, 
800-442-7317 


THE SURVEY SYSTEM 

An easy lo use menu daven system tor the 
entry, ediling, processing and presentation ot 
questionnaire data The system can produce 
camera ready crosslabs and other lables in 
banner formal Also stabstics and bas charis. 
Regression and open-end coding/analysis op- 
hhons available 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Cir, Dept P 

Petatuma, CA 94952 

(707) 765-1001 


TO PLACE YOUR AD 
IN PC Magazine 
Marketplace 
Call (212) 503-5115 


UTILITIES 


TERMINAL 
EMULATION 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS$/2 series of 
computers, 


Full featured: 

* multiple printers, 

* unattended operation, 

* print speed beyond 6,000 Ipm, 
* special forms, 

« line speed to 56,000 bps, 

* dial-up or dedicated lines, and 
* serve as a LAN gateway. 


BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and IIASP on the 360/20, 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C, 9600. 


Barr Sysiems, Inc. 
2H30 NW 41 St, Bldy M 
Gamesville, FL 32806 
—————a  H00-BARRSYS or 
904-371-3050 


CIRCLE 567 ON READER SERVICE CARD 


UTILITIES 


AT’s DON’T NEED 
360KB DRIVES 


Allows copying of IBM AT files for use on 
IBM PCs, XTs, and compatibles with no 
hardware or softwere modifications A 
360K drive ts not required. 
“CPYAT2PC” may reside on your IBM 
AT hard disk and copies 1 file or entre 
seores tn1 step. Price $79. + 


MICROBRIDGE COMPUTERS 

INTERNATIONAL, INC. 

655 Sky Way - Suite 125 

San Carlos, CA 94070 | 
1-800-523-8777 

(CA) 415-593-8777 = 
NY) 212-334-1858 

CIRCLE 576 ON READE! SEAVICE CARD 


Fix common problems fast! 
don’t need to be an expert to diag: pr 
ing PC setup. All you need is HELPME™ software! Mora thar 
00 tests. Quick identification of system configuration and com: 
patibility. $99 + S/H. MC/VISA. California Software Products, Inc., 
525 N. Cabrillo Park Driva, Santa Ana, CA 92701, (714) 973-0440. 
CIRCLE 836 ON READER SERVICE CARD 


UTILITIES 


Ammunition to conquer 
your biggest problems! 


with V-EMM 


(6 megabytes) 
without VEMM ) 


‘640 biobyes) 


& 


@ The Virtual Expanded Memory Manger 
provides your EMS applications with up to 
ght megabytes of expanded memory 

@ lM turns PC/AT of PS/2 ex- 


fended mamory into expanded 

mamory 5 ‘i 
@ 1 turns hard disk storage into 

expanded memory 
© 112 compatible with most EMS MULLET 

applications, including 1-2-3 

and Symphony At 
© Only $8995 30-day money-back guarantee 


a Osos 
& Ks 
Venn” Ses 


CIRCLE 500 ON READER SERVICE CARD 


BREAK 640K! 

Why buy expensive boards? VRAM™ gives 
your PC/XT/AT of PS/2 8 megabytes of memory 
by luming disk space into expanded memory! 
Use extended memory lor expanded memory 
Create VERY LARGE worksheets FAST Auto- 
matic Easy to use 640k nol required Money 
back guarantee $49 + $3 s/h 

BIDLOGIC 

11982 Coverstone Cir. Suite 1622 

Manassas, VA 22110 

(703) 368-2949 (fax 703-361-8251) 


***IBM Uses CP/M & Apple*** 
“The best’, ‘strongly recommended”-PC mag 
© Uniform copies files, reads & wiles directly 
to 200 CP/M disk formats on the PC,XT.AT-by 
Micro Solutions $62 95 + $3 S/H 

© MatchPoint 1/2 card Iransfers Apple DOS, 
SOS. CP/M and ProB0S files to (8M PC.XT, 
AT-$185 + $3 S/H (includes FREE Uniformt), 
Blue Heron 

1108 S Second St 

Dekalb, IWhnors 60115 

(815)758-2355 


Opt-Tech Sort/Merge 3.0 

Extremely fast Sorl/Merge program Run as a DOS 
command or CALL as a subroutine. Unlimited 
filesizes, most fanguages, datatypes & filetypes 
Supported including Bineve and dBASE I & ti 
Advanced features include record selection, rec- 
ofd reformatting & much more! Call or write for 
more into MS-DOS $149 Zenix $249 

Opt-Tech Data Processing 

PO Box 67B 

Zephyrs Cove, NV 89448 

(702) 588-3737 


Utilities 
continues... 
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UTILITIES 


RUN NOVELL WITHOUT KEYCARD 


Eliminate repercussions caused by loss or damage to 
your keycard. 
NetSAFE for v2.0+ $99. Us 
Other products available for: 
P-CAD CADKey CADvance Personal Designer CADAM 


SHIELD YOURSELF AGAINST DEADLY 
VIRUS ASSAULT 


ViroSAFE $59. US 
Nasdec Fort Garry Place Visa, Mastercard, Amex 


\e) 


RIC - 45 


One br more of your uchedubed bartsuys ln 
werdue, to check beckup status amd cum 
Quilaave prem Fi, (9 ubort prew EM 


Why Pay More? Now Only: 


$49.95 


CIRCLE 041 OW READER SERVICE CARD 


DISKPACK® 

No.1 backup software. 10 Megs onto 2 Nloppies 
in 4 min! Compresses tiles Copies to any DDS 
device (incl. tape), All other fast backup pro- 
grams bypass DOS and are unreliable and don't 
work w/many clones. Please compare Nothing 
else even comes close Money back guarantee 
$89 + $3sh 

BIOLOGIC 

11982 Coversione Hill Circle, Suite 1622 
Manassas, VA 22110 

(703) 368-2949 (fax 703-361-8251) 


Spaed Your Computer 

Batcom Batch lite compiter makes batch tiles 
faster and more capable $4995 REDCache 
Speeds hard disks by up to 7 times and tlappies 
by up to 55 times $3995 Spool Use your 
computer while your printer prints long files. 
$3995 RED Ublities. all of above plus 17 more 
programs $7995 

The Wenham Software Company 

5 Burley St 

Wennam, Wi Ue 

(508}-774-7036 Visa/MC 


2704-85 Garry Street 
Winnlpeg,MB,CANADA 


add 810 for handling 
ph. (204) 956 - 2798 


fax(204) 943 - 3702 
CIRCLE 587 ON READER SERVICE CARD 


QUIKSAVE REMINDS YOU TO 
BACK UP YOUR 
HARD DISK... 


Micro irterteces Corp, Miemi.FL 


TURBO C DEBUGGER! $49.95 

TICD 1s a source level, symbolic, tull-screen 
ebugger for programs written in Turbo C 
TTCO supports: 10 iterative/conditiona! break- 
points, waichpoints, variable-speed animation, 
CGAVEGA graphics, all models excep! tiny, 
Macros, 8087 or emulation, symbolic dis- 
assembly. “keep” vafiables, and much more, 
SAYWare Development 

PO. Box 891531 

Houston, TX 77289-1531 

(713) 488-0576 


BACK-IT & Q-DDS II 

Back-it, Backs up 10 MB in 4 min Backs up to 
& restores trom any DOS device Formats, 
verthes and backs up to lloppies in one step 
$55 & $4 sh D-DDS Il simplifies DOS com- 
mands with blazingly fast speed $39 & $4 sh 
Easy to learn & use Demo $3 Check, MC/ 
VISA. 

CARTER MARKETING 

P.O. Box 672 

Loarsegord, UA S304 

(209) 658-7532 


ENHANCED DOS COMMANDS 

Lists files that don'l match a template List liles 
by dale and time. Search directories lor all 
Matching likes New commands and new ver- 
sions of existing commands, all with tots of 
ophons All commnads accep! special codes to 
reduce repetitive entries Get the mast from 
ODS MS-D0S/PC-DOS 20 or higher $29.95 
Onscoll Graphics 

135 € Church 

PD Box 625 

Clinton, M! 49236 


RECALC 1-2-3 5X FASTERI 

3-2-1 Slastoft compiles 1-2-3 lormulas Into 
code lor 8087 math chip which toads with your 
worksheet into 1-2-3 Recalc 3 10 15 times faster 
and protect proprietary lormulas Use all 1-2-3 
features, any size worksheet. “Hol Prospect" - 
PC Magazine $12495 with 30-day money- 
back guarantee 

FRONTLINE SYSTEMS, INC 

PD Box 7408-PC 

San Francisco, CA 94120-7408 
800-451-0303 Ext 55, 916-677-7171 


SUPER PC-KWIK 

The industry's bes! disk cache “Highly recom- 
mended" J Dvorak. . hold on to your ear- 
drums because you've just launched. ." J 
Dickinson ” —the word swoosh! may give 
you an idea" J Seymour You can’l buy more 
pertormance for just $79.95 $2 S/H VISAWMC 
+ $2501 COD 

Multisolt Corporation 

15100 SW Koll Parkway #L 

Beaverton, DR 97006 

503-644-5644 


RECORD/PLAYBACK KEYSTROKES 
TOTAL RECALL captures keystrokes while you 
use your programs Play back your keystrokes 
and Il runs your programs lor you = TYPING 
EVERYTHING YOU DID. Save time! Less typing! 
For tutorials, audit lvails, demos, QA tests, prob 
Solving, recovery Popup/batch, edit, 4 speeds, 
moret $79 30 Day guar Dealers too! 
Computer Foundations 

2604 Elmwood Avenue, Suite 320 

Rochester, NY 14618 

(716) 586-9756 


FILE-MANAGER 2000 

An ellechve DOS alternative with all the com- 
mands necessary lor complete disk/file mainie- 
nance Easily installed/ailored Io exclude un- 
wanted commands DisplayWrite users will 
appreciale LOCATE & VIEW for maintaining 
EBCDIC documents Only $6995 + $5.00 s/h. 
W.J Osberg Services 

3 Golt Center, Suile 159 

PD Box 681489 

Schaumburg, Ib 60168 

(312) 303-5341, . Chk/MO/CDD, VISA/MC 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 


Call (212) 503-5115 


WORD 
PROCESSING 


WordPerfect" 
Add-On 5 
Tum WordPerfect” into a 
Scientific Word Processor 
@ Supports WordPerfect 4.2 or 5.0. 

© Despiay and print complete Greek and math 
Hide definitions and macros included 


free of charge lar WordPerfect owners, 
8 Includes custom desplay chap or video card 
downiesd 


program, 

® Includes Hewlett Packard LaserJet™ support or 
font dawnload program for dod maira printer 

@ New! oF 10 pont screntfic character 
ost for HP LaserJet™ Large 950; 
Wp. $75 

2 Wate or call lar tyer, supported hardware, and 
ordenng information, 

(GR 43208 Lockwood Avenue 


swp Shokw, IL 60077-2442 USA 


Phone (312) 677-4270 


WRITER'S SIDEKICK SERIES 

The goot-prooter. Avord those embarassing 
errors in your writing Lay vs. lve, farther vs. 
further, affect vs effect Most of us make the 
same mistakes over and over, and who has the 
time to refer to textbooks. Let the SIDEKICK 
SERIES do lor you Drder SK Series #3, $29 
complete Demos not available, 

CAPTAIN'S CREW 

Box 216 

Sunset Beach, CA 90742 

(714) 536-0770 


PC-Write SHAREWARE VER.2.71 
Fast, powertul word processor/text editor tor 
IBW/XT/AT/PX. Spelling checker, screen clip, 
matimerge, split screen. ASCII files, macros 
Supports 4000 printers, incl Laserjet + and 
Post Scnpt $16 for software, tutonal & guide 
on disk. $89 fo register lor manual, support, 
newsletter, & updates. 90-day Guarantee 
DUICKSOFT, INC. 

219 First North, #224-PMAC 

Seattle, WA 96109 

4-800-888-8068 (206) 282-0452 Visa/MC 


World's Bilingual Word 

DuangJan, bilingual word processor tor En- 
lish and. Armenian, Bengali, Euro/Latin, 
Greek, Hindi, Khmer, Lao, Punjabi, Russian, 
Sinhales Tamil, Thai, Viel. $109 + $5sm 
{loreign + $12 s/h). Font editor included For 
(BM compatible with dot-matnx & LaserJet 
printer Demo $6 + $1 s/h, 

MegaChomp Company 

3624 Cottman Avenue 

Philadelphia, PA 19149-1606 USA 
215-331-2748 


Word Processing 
continues... 
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“Outstanding software - the best of its kind.. -CompareRite compares 
iia ala a Ee It's utterly amazing. 
-John Dvorak, PC Magazine, arias 


CompareRite saves hours of editing by showing you how any 
two documents differ. Amazingly fast, CompareRite will create 
a complete comparison draft, ready for printing, or display the 





changes on the screen so you can scan them. 
shows changes in many user-selectable formats, and is com- 
patible with all major word processing programs. 
CompareRite is perfect for attomeys, editors, proofteaders 
| or anyone who has to make or compare drafts 
Price — $129.95 + $5 shipping/handling 


INCORPORATED 
763 Massachusetts cone 
Cambridge, MA 0213 
(Outside MA) 800-262-5656 Ext ‘to (in MA) 617-864-6151 Ext. 10 


The program 


. Thousands in use. 









ra ae 
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CompuTogs Dust Covers 


The uttmate in dust 


Available in natural 


canvas/brown trim or new designer gray/black trim (add 
$2/cover). Se one are far superior to vinyl! 


COMPARE OUR PRICES! Keveoatn 3k 


15: =: bea (specity) 1 
28 


CompuTogs” P.O. Box 659, Chester, NJ 07530 (201) 879-5246 


VISAMC Accepted Include $2 50 Shpping 





EMBROIDERY SHOWN AVAILABLE 


CIRCLE 611 Canchinoenhee ci 1-800-227-TOGS 


[_AMUST for Comput di i 


The ideal Keyboard Cover! 
Protect your computer and eliminate 
downtime caused by liquid splits, con- 
jtaminants environmental hazards, etc. 
|With VIZIFLEX SEELS - the only keyboard 
\cover that 
« Remains securely in-place during the 

operation of the keyboard and will not 

Interfere with computer performance 

inany way 
« ts designed to “Form-Fit” to the exact 

contours of the keyboard to provide 
superior tactile sensitivity & feel for 

Individual keys. 

Jo Consists of Uitrafiext™ material, a 
| transparent, flexible “flim” which 
| allows all “markings” to be clearly 
| visible 

VIZIFLEX SEELS are the only keyboard cov: | 
me for your computer! 


Petettst-titster 


be aarnai 
ad 
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ComputCovere® 
sabe) 


—" 


KeySkin™ Keyboard Covars 
Cleer to tha aye, Soft to the touch 
KeySkin™ Covers stay on while you 
use your computer Meny different 

modele to chose from Cell toll free! 
USA (800) 874-6391 
FLA (800) 342-9008 


CompuCovere 
2104 Lewis Turner Bivd (Dept P1) 
Ft Walton Bch, Fl 32548 





* 100% Cotton Canvas « Breathable! 
« Beige w/Grey Irim —« Static-Free 


For: Computers and Printers 


_ IBM, Epson, AT&T. Leading Edge, Compaq 


(800) 826-5761 
Ca if 15) Pe bee 


Contemporary ComputerWear 


1320-36th Avenue San Francisco, CA 94122 
CIRCLE 596 ON READER SERVICE CARD 
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BAR CODING 


LABELING SOFTWARE 
LABELS | - 


cans 


For DOT MATRIX and Laser Printers 
(Epson/IBM/Okidata and LaserJet) 


© Flexible formet® Any size label ¢ Auto-incrementing 
¢ Reversals 

® Color Options 

© Laser Soft Fonts 

© File input 

© Very fast © Easy 


© Labels for bins, shelves, 
inventory - name tags 
® Big text reedable up to 50 ft. 
© Bar Codes: 2 of 5, UPC/EAN, 
MIL-STD, AIAG, Code 39, etc. 
Lebel ebove printed with $279 program. 
Other ber code programs from $49. 


BAR CODE READERS 


"Ml For PC/XT/AT & PS/2 


& Kimtroo, WYSE-60, Link, & RS-232 


* Attaches as 2nd Keyboard 
° No softwere chenges 


Rugged metal pen & holder 
All models compilete...$399 


ALSO: Lasers, Portables 
Mag. Stripe, Badge Readers 


30 Day Money Back 
Guarantee! 


WORTHINGTON 


DATA SOLUTIONS 


417-A Ingalis Street 
Santa Cruz, CA 95060 


800-345-4220 
In CA 408/458-9938 


PC Magazine Marketplace 
the ultimate target market! 


The brand spewafiers whe read PC Magaaane dont hase he tune 
wheal thes nerd ao quicty ds persshbe 


They'll THRECT their attontion to PC Magasme Marketplace 
For them PU Mageume Mastetplice’s Direct Regonsevdiapliy Ad format represents a ot easy and ried effective met 
of product arqauataen They kouw it will tuve the products they meed and the information they want frpandugt pee, 


vadume dherounils, specifications and delivery 
WC year think that your {derienomny hy fron thee SEUNG brand specifier whe read IV Magazine WANE RIGHT! 


Se take DIRECT action and call (212) 563-5115 





or hop arwind, ther ont concern ms Aethiag | 
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BAR CODING 


SIMPLE BAR CODE SOLUTION 
WEDGE [MIAN IMAI INN] EMULATOR 


* CCD Scanner with Built in Decoder Reads 
Cotor Bar Code TSCAN 1423, 1104 
+ Loses 


— RS232 imerface Key Board Emulator 
Scanmer with Suit in Decoder Reads 
‘Colo Bar Cade TSCAN 860 SO 


— S232 Interlace Key Board Emulator 
+ €M.Bat Key Board Wedge 


— 1BM PC XT AT True Companle and Other 
Auto Discominated Majot Symbolopes 


» BM Bar tf Wedge — IBM PS'2 Modet 
* @D-51 Internal Key Board Wedge — IBM PC XT AT PS/2 Madel 


SCANCODE INC. 
1800] Sky Perk South ° Suite K «Irvine, CA + 92714 
Tel (714) 863-9555 » Fax. (714) 863-9547 


DEALER DISCOUNT 


PrintBar 
BAR CODE PRINTING SOFTWARE 
Print bar codes directly from your own MS-DOS applica. 
lions withoul copying data to special print ties, 
Supporta Epson, IBM Graphics, end H-P 
LaserJat pnntere 
8 NEW FEATURES 
have been added jo our popular 
memory-residani bar code printing sottwara 
Now prin] EAN 8 and EAN 13 in addition to UPC-A, 
$295.00 


AN UPC-E, Coda 39 and 2 of S 
High density dot-matrix bar codes supported Developer inquirias invited 


CodeScan 2000 Bar Coda Raader $495.00 


CALL FOR FREE BROCHURE (916) 622-4640 


Bear Rock 


TWAHO COMPANY Ine 


6069 Enterprise bide Pieces CA 95667 


BAR CODES 


MADE EASY BAR CODE READERS 


tee CHANGES REQUIRED 


© IBM PCXT/AT PS/2 CLONES 
© TANDY 1000SXx 1200/3000. 4000 
@ ZENITH 138 148/151 /158 248 
© EPSON EQUITY | & II! 

ue ® 


PERCON: £2: -READER 


FAST » ACCURATE * RUGGED 


SOFTWARE CHANGES wut 


TERMINALS, 
© WYSE 50/60/75 
© KINTRON KT 7 
© CONTROL DATA VIKING 72 
 TANDY DT100 
© RS 222 


PC 'MS DOS BAR COOE PRINTING SOFTWARE 


RESELLER DISCOUNTS AVAILABLE 


Details of Questions? Call ut 
(503) 344-1189 


A LEADER IN AR CODE PEADER ENGINEERING 


PERCON’ 


AMERICAN MICROSYSTEMS 
1110S AIRPORT CIRCLE SUITE 140 
EULESS TX 76040 (917) $71-9015 
(800) 642-4452 
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BAR CODE BARGAINS 


NEW TWEDGEm 


BAR CODE READER 
Fis betwiet 9 between e dumb ASCH Termns! anda 
PU emulating the keyboard ideal tor Mufi-umera. 


ive WANDERWAND has more: 64Kp-182K0, 
Portable progremmedie, handheld, lightweight 
‘Simple standard RS232 connection © Discnmnates 


ITS $306 - PC WAND Bar Code Reader. 
Emutates keyboard @ Works with IM PCs ATs, and 
clones © Lowes! cost @ Sunple proven durable 


PC-MS/DOS Software. Generate 
your own bar cods labels on your existing pointers, 


INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 
635 North Beery Stroot Suite C Brea CA 021 


PHONE: (714) 990-1980 
FAX (714) 990-2803 


Saee TTS 


CIRCLE &13 ON READER SERVICE CARD 


IMAGE 


Professionsl Lebeling Softwars 


«Memory-resident software prints bar 
codes, large characters, boxes and 
lines directly from any program dBase, 
Lotus, Basie, ate 

» Works with Dot Matnx or Laser pontars 


«Any label format or size, AIAG atc 
$295 completa, demo disk $6 


Other products Sar coda raaders. 
external and internal prinier contrallers, 
*Magnume®* emulation 


BAR CODE & 
wa aul STRIPE 
READERS 
for the IBM PC & PS/2 


ree & quick installation 
itronal software or port 
Metal wand & case 


Also available; 
Bar code pnnbng software 
Magnetic stnpe encoders 
Units for other computers & terminals 
GSA pneing avatlable 
TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA $4303 
Telephone: 415-856-6833 
Telex. (Graphnet) 371-9097 TPS PLA 


FAX: 415-856-3843 
CIRCLE 612 ON READER SERVICE 


THE SHOWCASE 
FOR PRODUCTS 
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EZBarcode™ (lll IM! MII 


Bar Code Reader 
Model PC-WEDGE Reader ,,.... $289.00 


¢ For PC/XT/AT or compatible 
. shee Code 39, 2 of 5, UPC, Codabar 
| prnuing software mcluded 

pba I tl Program 
(ordered separately). $49.00 
+ Enter and print Code 39 and UPC.A 
¢ For dot matna and LaserJet printers 
Vary bar code height, spacing, etc 
EZBarcode Il Printing Program ,, , $99.00 
* Keyboard or text file data input 

¢ Pnnis Code 39, Interleaved 2 of 5, UPC-A 

¢ Automane incrementing, muluple columns 


aBARCODE™ bar codes 


from within dBASE ill Plus . . 00 
y = af | 
FimeKeeping Systems, Inc. 


12434 A Cedar Road « Cleveland, OH 44106 
(216) 229-2579 © Fax: (216) 229-2573 


BOOKS 


CATALOGUES 


PUBLICATIONS 


PCjr 
Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don't just sell 
PCjr products, we design them. 

Speed Up Products 

ePveu DMA Cartrniges 

*Scvond Floppy Disk Drives 

°3'% Disk Drives 

©PCjr Opncal Mice 

eMonitor Adapters for PC's 

Parallel Printer Poris 

eFull Size Keyboards 

eSpeech Attachments 

*Foy sticks, Cables. & Adaptors 
Call or write to receive our free 
32-page catalog of PCyr Add-On 
products. For even faster results, 
circle our reader service number. 


PC Enterprises 
“The jrProducts Group"' 
Boe 292, Belmar, NJ 07719 
(201) 280-0028 (800) 922-PCJR 


|__GIAGLE 816 ON READER SEAY, 


s09seee* BCir LOVERS! "°°°°e** 
JS yagh HOH Tretia Fe opens: 
Each issue is devoied to “How to's” for increas- 
ing Pejr compatibitity. Q&A, PCyr hardware and 
Software reviews, and much more. Cail or write 
today for a FREE SAMPLE. $19.97/yr for 12 
exciting issues (Canada $2597 (US. money 
order}, 

The Junior Report 

P.0. Box 59067, Dept. P 

Schaumburg, IL 60159-0067 

312-310-9033 





CATALOGUES 
PUBLICATIONS 


IBM) =PCje SPFCIALS 
Full line of IBM PCjr Hardware 
* Memory Fxpansions to 640k 

* Second Floppy Drives 
* Parallel Printer Ports 
* Full Size Keyboards 
* Modems, Int, & External 
* Joysticks, Serial Cables 
* PCyre Network ecards 
* BASIC Cartridges, Mice 
* PCyr Tested Shareware 
* Complete Computers 
* Repair Serviec 
Send for Catalog Today 
COMPUTER RESET 
Attn, Dept, PCM 
P.O. Box 461782 
Garland Texas 75046 
‘CIRCLE 615 ON READER SERVICE CARD 


COMPUTER 


INSURANCE 


INSURE YOUR COMPUTER 
AGAINST ACCIDENTAL BREAKAGE 
1-600-822-0901 


CIRCLE 619 ON READER SERVICE CARD 


Oh See 


Fa “aciun SY 


INSURES YOUR 
COMPUTERS 
Full replacement of hardware, media. 
purchased software As tow as 
$39 yearly Covers fie. Ihett. 
surges. olher accidents Blanket 


coverage. no list of equipment 
needed Call for information or 
immediale coverage 


@ 1-800-848-3469 
Local (614) 262-0559 


SAFEWARE The Insurance Agency Inc 
2929 N High Street PO Box 02211 


Columbus OH 43202 
CIRCLE 817 ON READER SERVICE CARD 








CIRCLE 621 ON READER SEAVICE CARD 


CONVERSION 


DISK * DISK + TAPE =~ DISK 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 1,500 FORMATS 


IBM PS72 
WORDPERFECT 
LoTuS 





(21 2) 463-7511 





NATIONAL DATA CONVERSION 
UT! 


INSTITUTE 
$ EAST 16TH STREET NEW YORK NY 10009 


FIRST IN DATA CONVERSION 


CIRCLE 825 ON READER SERVICE CARD 


DISK/TAPE/OPTICAL SCANNING 

© 33¢ per page typewritten text to disk in ASCII, 
WP lormats available on request 

© Scan Typeset text 6 10 24pt low rales 

© Disk convert from IBM, WANG, XEROX, MAC- 
INTOSH + 1000 other formats (bi-directional) 
© Tape conversions (800, 1600, 3200, 6250 BPI) 
© Quick turnaround—Quality Guraranteed 

ist RUN COMPUTER SERVICES 

1261 Broadway Sutle 508 

New York, NY 10001 

(212) 779-0800 
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TURN 
APPLES TO 
ORANGES 

WITHOUT 
GOING 


CALL FOR OUR FREE BROCHURE 


DATA CONVERSION 
LABORATORY 


Americo’s iergesi Dato Conversian 
and Optical Scanning Facility 
184: BHoroce Hard Exp , Fresh Meadows, NY 11345 


saz. (718) 357-8700 — 


CIRCLE 847 ON READER SERVICE CARD 


DATA CONVERSIONS 
Disk to Disk, Disk to Tape, Tape 
to Disk — 372" 5%” and 8" 
Diskettes and 9 Track Tape 


Quick turn around time and low 
cost — calf and compare! 


Langei Conversion Services 
119 West 57th Street, Suite 612 
New York, NY 10079 


(212) 581-9743 


CIRCLE 833 ON READER SERVICE CARO 


oes 
DATA RECOVERY 


SERVICES 


ONTRACK 
Data Recovery 
Services 


A revolution in Dats Recavery 
tram the creaton of Disk Manager! 


Call us when: 
© Your hard disk can't be booted 
« You can't access a file 
» Your directories and/or FATs 
are scrambled or gone, ctc. 


fhe Data Recovery Experts 


800-752-1333 


In MN 612-997-1117 
CIRCLE 826 ON READER SERVICE CARO 


DISK 
CONVERSION 


INCOMPATIBLE COMPUTERS? 


Olsk interchange Service Company special- 
wes in Iransferning hes between Woo 
Incompatible computer formats 

* STRACK TAPE TO DISKETTE 

* DEDICATED WORD PROCESSORS 

© 35”, 625° & 8” FORMATS 
Additional Services Include 
© Database & Spreadsheet Conversions 
© Custom Programming/Data Reformatting 
© Expert Technical Assistance 


Disk Interchange Service Co. (DISC) 
2 Park Drve Westland WA 1K 
1617) 692.0080 


CIRCLE 45 ON READER SERVICE CARD 


TAPE/DISK Oy 
CONVERSIONS” ©. ¢ 
Conversion services to or from 
over 1000 computer systems: 
© Magtapss ¢ Mini Computers 
© Micro Computers ¢ Typesetters 
© Word Processors 

CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTER SERVICES, inc. 


(312) 459-6010 

165 Arlingion de Rd #M 
Buffalo Grove. 

CIRCLE 627 ON READER sinveti eo 


TAPE: TO-FLOPPY 
FLOPPY: TO: TAPE 
TAPE DUPLICATION 
FLOPPY: TO: MICROFICHE 
LASER PRINTING 


1-800:422:9622 
lin OK: 918 254 96221 


TECHNICAL PROGRAMMING 
SERVICES, INC. 

8506 EAST 61ST STREET 

TUNSA, OK 74133 130) 


HACLE RAO ON READER SEAVICE CARD 


CHANGING WORO PROCESSORS? 
Media lranster lo or from 

IBM, XEROX, DEC, WANG, 

LANIER, CPT, CT, MICOM, NBI, 

WORDSTAR, WORDPERFECT, MS/WRD, DW3, 
MULTIMATE, SAMNA, MASI, DCA. 

we awweFREE TEST CONVERSION® «oe oe 
Conversion Specialists 

531 Main St, Suile 835 

E! Segundo, CA 92045 

(213) 545-6651 @ (213) 322-6319 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHIS . . . 


DISK CONVERSION 


Computer Compatibility. 
All It Takes Is The Missing Link.™ 


Shaffstall 6000 
Make all data comy on? data with this innovative disk-to-disk conversion 
system. It's quick Easy And, economical 
» Over 14,000 disk-t Fo Mek convertion progrems evailable 
* Accass 6”, 51" and 312" form 
* Faet—converte o diek in tess than 15 minutes 
» Worke with any ISMXT, AT, or campetible PC 
» Syeteme etart as low as $6,000. 


Call 1-800-248-DISK for e Free Demonstration. 


indianapote, Indiene, U.S.A 7 CORPORATION 
The Missing Link «sa cegetered 


tradzmariedin’ at Careperain The Leader Int Media Conversion Systents 
CIRCLE 826 ON READER SERVICE CARD 


> SHAFFSTALL 


DISKETTE COPY SERVICE 


Z STLTITLSSLILTTLISETTSSISSSSISSSSTTTTSEPIEESILETETSETETEES SEY 


Z We’ re the Leader in Software Duplication 


eeens asa Ta etTETISTDIGATLISLLELPEEESTOEDEDEEETODEO EOD OD EE 


Fortune 500 companies and software publishers 
choose Echo Data for 24 Hour tum-around, high 
uality, and competitive prices! All IBM formats are 
supported. Custom labels, sleeves, full packaging. 
We have the best state-of-the-art copy protection 
in the a md even think about anyone else? 
==, Echo Data Services, Inc 
Lionville, PA 19353 
ae -533-4188 or 
-363-2400 in PA % 


andi eianieedlian tentials f 


DUPLICATION FROM 59¢ 

Affordable rates only $9¢ for 5 25° & $1 59 for 
3.50" MS/DOS Ouptication Price includes. 
"Quality Brown Oisc Media 

“Duplication with 100% verification 

“Label Application 

“Quick Turnaround & Guaranteed Products 
Rates go even lower as you continue to order! 
DIVERSIFIEO SYSTEMS GROUP, INC 

P.O. Box 1114 

Issaquah, WA 98027 

800/255-3142 206/392-0900 


MAILING LISTS 


FREE CATALOG 

Over 2 million names on 75 owner/user lists 
IBM. Apple, mini sites, resellers, stores, VAR's, 
chains, mail order dealers, educational, Unix, 
Pascal. Cobol, Lotus, dBase, modem, investor, 
publications, clubs. Call/Wrile for free caialog 
Note We do not sell hardware or software. 
TARGETEO MARKETING INC. - Inv Brechner 
Box 5125-P 

Ridgewood, NJ 07451 

In Nd, 201-445-7196 
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CD ae ss 
SY." BULK DISKS 


574" DS/DD §9° 
3%" DS/DD 1.09 


ae based on quantity of 300 
includes sleeves. labels end tabs 


800-222-0490 
in NJ 201-462-7628 
FAX 201-462-5656 


@ 24 Hour Shipment e 


MEGASoft 


PO Box 710 Freehola NJ 07728 
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NETWORKING 


KEYCARD 
ELIMINATOR... 


NOVELL AOVANCEO NETWARE* 
2.00 & 2.1 


KEYCARD FAILURE? 
NEED TRUE SFT? 
SLOTBOUND? 

FAST CPU? 
M5900 ern 


CALL FOR DEALER PRICING 


CIACLE 654 ON READER SERVICE CARD 


BOXNET™ NETWORK $89.95 
© $89 95 per computer networked 

@ Tru-networking power at 115k 

@ IBM PC/XT/AT/PS2 and compatibles 
@ User installed in minutes 

© 30 Day Money Back Guarantee 

@ RJ-11 telephone wite connects 6 computers 
Via theis RS-232 port 

BOX #1 

PO Box 1 

Bath, NY 14810 

1-800-541-2691 


SUPPLIES 


RIBBONS 
1-800-331-6841 


1-513-252-1247 (Ohio) 


Over 350 types 
Voluma Discounts Avaliable 

* * Satisfaction Guaranteed & * 
BLACK COLORS 

APPLE IMAGEWRITER 295 365 

APPLE 4-COLOR 

OIABLO HT II M/S 

EPSON LX-80/90 

EPSON MX-FX 80 

EPSON MX-FX 100 

IBM PROPRINTER 

NEC P1,2,6 

NEC P3,7 

OKIDATA 82-92 

OKIOATA 182-192 

PANASONIC KXP 


DAYTON COMPUTER SUPPLY 
8 division of Den-Sys Corp 
1220 Wayne Avenue, Dayton, Ohio 45410 
EST 1879 TEAMS MC VISA COO 
ia DISCOVER 


CIRCLE 855 ON READER SEAVICE CARD 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET... 


SUPPLIES 


CIRCLE 658 ON READER SERVICE CARD 


LASER CARTRIDGE 
RECHARGE 


Cut your cost in half with recharged 
Laser pnater cartridges. 
Exciusive toner with blackest print 
and top quality. 

Cartndges last 20% tonger. 
Money back guarantee 
27 differant Laser Ponter 
engines to recharge. 

Send with $40 + $3 s/h, 
Monthly discounts. Toner available. 
LASER SYSTEMS 
TONER TECHNOLOGIES 
23 NO. MAIN / P.O. BOX 407 
KAYSVILLE, UT. 84037 
(801) 544-3090 

857 ON READER SERVICE C: 


SSELL US YOUR EMPTY 
TOMER CARTRIDGES S10 


CIRCLE 656 ON READER SERVICE CARD 


SOFTWARE PUBLISHING 

GDS otters a wide variety of services that will 
heip get your software lo the markel Address 
your needs with GOS 

@ IBM style cloth/inyl 3-ring binders/slips 
© Labels, sleeves, disk pages. bulk diskettes 
© Oisk duplication with 100% vertihcafion 

© Shrink wrapping and product assembly 

© Quick tum-around 

A well packaged product can make the dif- 
ference in making a sale Callus now! VISA/MC 
GLENCO OEVELOPMENT SYSTEMS 

721 West Algonquin Rd 

Ashington Hts., IL 60005 

(312) 364-SOFT 





1988 


TRAINING/ 
TUTORIALS 


INSTANT REPLAY Ill 

Builds Demos, Tutonals, Prototypes, Music 
Presentattons, Time Keyboard Macros, & Menu 
Systems. includes Screen Makes, Keystroke & 
Teme Edttor, Program Memorizer, & Animator. 
Received Greal Reviews! Simply The Best! 60- 
day satisfaction money back guarantee Demo 
Disks Avail (8M & Compatibles. $149 95 
Nostradamus tne. 

3191 South Valley St (Suite 252) 

Salt Lake City, UT 84109 

(BOt) 487-9662 


TYPESETTING 


HIGH-TECH TYPESETTING 

Transmit your text toll-free, ersor-tree via 
modem to your futly automated typesetting 
system $2 per thousand characters $5 mini- 
mum Same-day service 200-typelaces, sizes 
up lo 72 point Send $20ppd for cur 200 page 
Quidebook, of cat! toll-free & use your MC/ 
VISW/AmEX 

Intergraphics 

106A South Columbus Si 

Alexandnia, VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 


MUSIC 


Sam =a 
wa ee 
BE=o))) SR 


MIDI 


interface CMS-401 
Sequencer 256 Track 
Keyboards/Guitars 


MIEiSie 
SUPPLY 


7141594-5054 
382 N Lemon Ave 
Wainut, CA 91789 


CIRCLE 861 OW READER SERVICE CARD 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET .. . 


| LAND THE | 
' BIG ONE! < © 


() 


xpect more than a few nibbles this summer from 

clients and distributors. Ziff-Davis reprints are 
custom-designed and will make your product's review 
an attractive marketing lure. 

If you’re looking to land the big one this summer, 
contact Jennifer Locke—Reprints Manager, Ziff-Davis 
Publishing Co., One Park Ave., NY, NY 10016, (212) 7py 
503-5447, or on MCI Mail. (Min. order 500 reprints.) : | 
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267 3MData v2 | 472 Curtis MEQ. .......sececereeees 282 | * Lotus Development 214 
§38 | 486 Curtis Mfg. .. . 284 | * Lotus Development. 470 
493 220 DAC Software ....69 | 263  Macolaine........... 3a 6 
375 Data Access Corp. . «123 | 224 Mannesmann Tally . . 302 | 184 | 
270 Altec Technology ... bess 4 Data World .. ...159 | 387 MHI Warehouse... . 407 | 118 Sharp Electronics . 
521 American Semi 247 ~~ Datacopy..... . 362 | * MICRD8EST...... . 394 | 252 Sigma Designs.. 
Conductor .............- 504 Datastorm Tech. eed ee MicroCom Systems «18 | 123 Silicon Specialties 
475 American Small 8usiness..... 313 Datavue.. 3a) * MicroLogic Corp. 351 | * Softiine 0.0.0.0... 
262 Amherst Int'l 86 | 392 304) * Microsoft .. C5-8 | 334 Softlogic Solutions .. 
| 185 Aptechinc. . ... 207 | 536 Dell Computer Products . 112-113 | * Microsoft .............-.:0eceeee 374 | * Software Publishing. 
| 336 Areaion Computer | 533 Dell Computer Products ..119- elu % Microsoft .. .. 154-155 | * Software Publishing 
OductS............ 398-399 741 DeltaComputer............... E Microsoft .. .-364-365 | 307 Software Security....... . 
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166 AST Research. -251 229 Discount Micro 371 Systems . 
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E Bay Express ...497 | 379 DynaComputers................ 344 National Computer 267 
172 Bay Technical . ~-14 | 330 Dynamic Microprocessor Ribbons. ................5 32 «(517 are systems. . 338 
482 Bedford Software . 49 Assn... 3 394 NEC internation Systems .. 266 | 156 STSC..... . 283 
| 275 Bentley Computers ......382-363 | 534 aware .... 147) Netling ............ eee . 384 274 ane tronics .. 405 
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138 Borland .. : 352 FASTMICRD..... | 285 Novellinc.. .. 194-195 | 232 Tani 
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114 Citizen America .. 2-3 342 Hewlett-Packard ATS 364 Ventel.............. 14 | 
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2/823 cone Disc Products..354 * Informix Software .......332-335 | 366 127 Video-7 Inc. 
gpl ay puter 382 = Intelligent Micro od 171 Warehouse Data 
279 Compu Aad Corp. 489 | 


320 CompuAdd Corp 
246 Computer Direct 
109 Computer Discount 


Warehouse . 164 
183 Computer Mail Drd 209 os 
163 Computer Products 189 Zeos Intemation: 
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EDITORIAL PRODUCT INDEX 


ER 
SERVICE 
WUMBER PRODUCT COMPANY 
Hyperflex HF24 Qume Corp. 
SI | Internal DuraPak © Sysgen Inc. 
Paraliet 645 — Passport Pius Development 
9  S§TBSenal2 STB Systems Inc. 51 Bd Tanei Comp. 
AFTER HOURS 643 = PlatoHardpac 20 = Aristotle Industnes Inc. 


DATABASE MANAGEMENT 649 SyQuest SO555 SyQuest Technology 


CD-AudioFile Compact Disk Products 444 642 =‘ TransPac ProStor Inc. 


Inc. 440 Paradox DS/2 pea International Traveldisk 10 (Model 
CD-Play aoe Deak proacts 444 R:base Compiler Micronm Inc. } 


1 Traveldisk 22 (Model Tradewinds Penpherals 

For Record Col HomeCratt Computer 445 — Sycero db PC Publishing Inc. §1 2) 
Products DESKTOP PUBLISHING 1 Verbatm 12MB 

Gunstup MicroProse Simulations 445 | 434 — PagePerfect IMSI Internal Subsystem 
IBM Music Feature IBM Corp. 
MIDIStarter System Music Duest Inc. ag | MONITORS a 
PC DesktopMusic —_RolandCorp US. 448 | 432 SeikoCM-1430Color Serko Instruments USA 48 | 431 HandyScannerHS- OF! 
Studio Monitor 2000 


C COMPILERS/INTERPRETERS OPTICAL DISK DRIVES SOFTWARE 
Aztec C86 Manx Software | 442 Discus Rewritable Advanced Graphic 446 __Mapinfo MapInfo Corp. 


ms Applications SPREADSHEET ANALYSIS 
661 = C86Pwus cone F Innovations | 435 IBM 3363 0pteal = IBM Comp. 
C-Scrape Oakland Group Inc. Otsk Dnve 423 Value Pack Lofus Development 


654 C-Tep Gimpel Software PRINTERS Corp. 


Cetree FaurCom | 430 CrystalPrnt WP Qume Corp UTILITIES 
Windows Toolkit Magna Carta Software . SELIOVARIE MAZE RTORARED | 450. Hummungbird (HP*) Cauldron 
C-Woryeitiee: “Soutien Satie REMOVABLE MASS STORAGE ee 
Ubrary 648 = Ad Pac Tandon Corp. 
661 db_Vista Raima Com 652 Bemoulh Box! lomega Corp WORD PROCESSING 
C Ware 646 = Datamodule Westem-Dynex Corp. 441 — Sprint Bortand International 
679 Ecosoft Inc. 647 ~— External DuraPak == Sysgen Inc. Inc. 
MetaWare Inc. 
MetaWare Inc 
653 Rational Systems PRODUCTIVITY 


677 Lattice Ine. 
676 i Mark Willams Co DEPARTMENT PROGRAM NAME/DESCRIPTION 


675 Microsoft Comp. PC Lab Notes Speed optimization techniques for Microsoft C and Turbo C programs 
as rales, ae Utlites FONTEDIT modrhes. creates, and loads screen fonts on an EGA or VGA 
ad “af ae nc. Environments Dialog Box in Presentahon Manager BOXES3 program gives you many options. 
Power Screen se Computing Inc Power Programming TRYDSORT Cand DWIKSDRT.C use the C version of the Duicksort aigonthm 
eee a abl: Spreadsheet Clinic Avoiding extra page feeds printing 1-2-3 worksheets with udden columns 
RUN‘C Professional Age re Spreadsheet Clinic Creating a pause in 1-2-3 macro execution using the {Get} command. 
671 Turbo oo ntemational Spreadsheet Clinic Converting six-digit labels to serial date values mn 1-2-3. 
: Spreadsheet Cknic Changing the cell coordinates of a 1-2-3 range using the penod key. 
Véamin C Creative Programming Spreadsheet Clinic SuperCalcd bug returns 0 instead of ERR dung an illegal drvision by 0. 
870__ Watcom ¢ Watcom Group User-to-User Using environment vanables to call subroutines in DOS batch files 
COMMUNICATIONS User-to-User Speeding up repetitive tasks by redirecting a file to COMMAND .COM in DOS. 
User-to-User Changing directories without searching for the Backsiash key. 
433 Worldport 2400 ia” Systems Using Microsoft Word's ‘‘nested macros" to enter glossary entries faster. 
_ Interactive dBASE command does a SUM and COUNT in a single pass 
COMPUTERS PRINTSCR.BIN prints the current screen from a dBASE III Plus program. 
ALR FlexCache 25386 Advanced Logic STARTUP.MAC displays a file directory when WordPertect initially loads. 
Research as Initializing memory vanables in dBASE, FoxBASE, Clipper, and DBXL. 
Deskp Compute Speeding up execution of macros in Microsoft Word by using SuperKey. 
ihe : oe oe FILECOPY copies files in DurckBASIC using careful error-checking. 
Hertz 306-25 Hertz Computer Corp Turbo Pascal PROCPARM lets you say at runtime which procedure to call. 
IBM PS‘2 Model 70- IBM Corp. CONVERTR converts 6-byte Turbo Pascal reals to 8-byte Turbo-87. 
x eee erat area 
Well We ¥ ing the assem! instru m procedures. 
pclae CEisoly gai Whether to upgrade to 0S/2 or use Microsoft Windows/396 or VM386, 
CONNECTIVITY Checking whether a parameter is missing from an MS-DOS batch file. 
patil Adah AAD FS ee ec Oy Link LANs with IBM PC LAN, Tymnet, Telenet, or Accunet X.25; and Econ. 
699 HP StarLAN 10 Hewlett-Packard Co 198 ENETBIOS captures hex retum codes sent from NetBIOS module to programs. 
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FREE INFORMATION| 


Fill in your name and ad- Gircle the numbers on the card The literature will be 
dress and check off your 2 | that correspond to the ads or mailed to you from the 
answers to the eight re- articles you'd like more infor- advertiser free of 
search questions. (One mation about. (Numbers for charge. 
card per person, please.) advertised products are re- 

peated in the Advertiser Index 


as well.) 
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‘251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 2H2 203 284 28S 284 287 288 289 290 291 292 299 294 295 296 297 298 299 300 
31 302 303 304 305 304 307 308 309 310 311 312 313 314 315 316 317 316 319 320 32) 322 323 324 325 326 327 328 329 390 331 332 333 334 335 3394 S47 398 339 340 341 342 343 344 345 346 347 348 349 350 
351-352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369-370 371 372 373 374 375 376 377 378 379 360 381 362 383 384 385 986 387 388 389 390 391 392 393 394 395 396 397 398 399 400 
401 402 403 404 405 406 407 408 409 410 411 412 413.414 415.416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 
45) 452 453 454 455 454 457 458 459 460 461 462 463 464 465 466 467 468 469.470 471 472 473 474 475 476 477 478 479 £80 481 482 483 484 485 484 487 498 489 490 491 492 493 494 495 496 497 498 499 500 
501 S02 503 504 505 506 507 508 509 510 511 512 513 514515 S14 SIT 518 519 S20 521 $22 $23 524 525 526 527 528 S29 530 531 532 $33 534 S35 $36 $37 538 $39 S40 S41 $42 543 S44 545 Sas 547 548 S49 550 
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COMING UP | 


PRESENTATION GRAPHICS 
SOFTWARE Well-designed graphics 
do more than counter audience indiffer- 
ence—skillful use of slides can lift a pre- 
sentation from the merely competent to the 
truly informative and entertaining. In this 
special issue on business presentation 
graphics, we review graphics software de- 
signed for use in studios and art depart- 
ments, as well as business offices. Our re- 
viewers look at 21 programs, including 
Software Publishing’s Harvard Graphics, 
Lotus’s Freelance Plus, Microsoft Chart, 
and Zenographics’ Mirage. 


THE PRODUCTS/SERVICE COM- 
BINATION Some companies offer 
graphics power beyond what you can re- 
ceive from PC software alone. Aztek, 
Genigraphics, Autographix, Crosfield Di- 
comed, and Management Graphics can 
provide a variety of solutions—in combi- 
nations of hardware, software, and graph- 
ics services—at a variety of prices. 


ATTENTION-GETTING SLIDES 
Your choice of colors, the shape and size 
of the text included in your graph, the 
length of the lines, and the amount of in- 
formation in your chart can make for either 
an eye-popping slide or a cluttered image. 
Dona Z. Meilach, author of several books 
on effective business presentations, tells 
how to create slides that convey messages 
with impact. 





ANIMATED PRESENTATIONS If a 
picture is worth a thousand words, then 
animation speaks volumes. Jeff Einstein, a 
professional animator, looks at five PC 
animation programs that will make your 
presentations unforgettable—IBM’s PC 
Storyboard Plus, Showpartner FX, VCN 
Concorde, PC Emcee, and Grasp. 


SLIDE SERVICE BUREAUS If you 
need high-quality slides but your company 
can’t purchase a film recorder for in-house 
use, service bureaus may be your answer, 
We look at the range of services available 
from five major service bureaus—Brilliant 
Image, CompuFilm, Expresslides, | 
MAGIcorp, and Visual Horizons. Pt 


—— tothe 


WINNERS 


of the Ziff-Davis 


$50,000.00 


Computer 
Sweepstakes! 


Here are the 44 Lucky Winners selected 
in a random ing of entries in 
the 1987 Zif-Davis $50,000 
Computer Sweepstakes! 


GRAND PRIZE 
IBM PC AT Computer 
Larry Bisbee 


FIRST PRIZE 
Compaq Deskpro 286 
Mode! I Computer 
Howell B. Payne 
Marc C. Irish 
SECOND PRIZE 
Quadram Datavue 25 
Portable oN) os 
Robert  Kershberg 
Fier gfe al 
Harold Brunink 
Allan E. Pronovost 
poe te 
Carl S. Christensen 
THIRD PRIZE 
Epson LX-80 Dot Matrix Printer 
Ardis Milano 
Linda A. Bulluck 
Shirley Davis Pettus 
len 


ri 
3am 
R. Oddman 
Jeffrey L. Hest 
M. Quen 
Scott C. Malta 
Bob Deschenes 


Kent Honeycutt 
Julie A. Jeffers 
Ralph Farber Frank Hill 
Terrance W. Thompson Robert Greenblatt 
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CD-ROM and Roll: 
Getting Audio from 
Your Data Drive 


BY PHILIP F. H. ROSE 


How do you justify laying out 
$1,000 for a CD-ROM player 
when so little software is yet 
available for it? Compact Disk 
Products, a mail-order CD- 
ROM and WORM drive retail- 
er, can help you rationalize the 
expense with two programs that 
turn your plain-vanilla CD- 
ROM drive into an audio com- 
pact disk player. 

CD-Play and CD-AudioF ile 
let you play audio CDs on some 
Hitachi-based CD-ROM drives 
(such as the Hitachi CDR- 
1503S and the Amdek Laser- 
drive), which contain digital-to- 
analog conversion chips. Other, 
non-Hitachi-based drives that 
contain these chips may be sup- 
ported in the future. (You can- 
not play audio CDs on drives 
that do not incorporate these 
chips.) 

CD-AudioFile loses some 
points because, unlike CD- 
Play, it is not RAM resident. 
This means you can’t use your 
computer for anything else 
while playing CDs. 

When you load an audio CD 





AFTER Hours 


into your CD-ROM player, CD- 
AudioFile lets you enter infor- 
mation about the disk into its 
database. The database entry 
screen consists of fields for disk 
name, artist, track names, play- 
ing times, comments, and a se- 
quence list. Track times are 
filled in by the program when it 
first scans the disk; you don’t 
have to enter any other informa- 
tion to play the CD. Any infor- 
mation you do enter is saved in 
the database in dBASE .DBF 
format, allowing export to 
many database and spreadsheet 
packages. 

Each subsequent time you 
load the audio CD, CD-Audio- 
File will recognize it and pre- 
sent you with all information 
about it in the database. 

The songs entered in the da- 
tabase sequence list can be ar- 
ranged in any order, and you 
can repeat tracks. You can 
search the database for song ti- 
tles, but not for artists or disk ti- 
tles. 

CD-Play can be run in either 
RAM-resident or standalone 
mode. It scans the CD after you 
load it into the drive. You can 
then play a sequential range of 
tracks. You cannot specify a 
nonsequential list or repeat a 
track. No information about the 
disk, such as artist or song title, 
is saved in the program when 
you remove the CD. 

While the CD is running, 
you can use the software to re- 








CD-AudioFile fets you search its database for specific song utles, but yau cannot 
Search by disk ttle or artist name. 











wind or fast-forward through it. 
You can also display a screen 
containing the track number and 
elapsed track and disk times. 

These programs are similar 
to the desk accessory supplied 
with Apple’s new AppleCD SC 
CD-ROM drive, but I am not 
aware of anyone else providing 
this ability for the 1BM environ- 
ment. 

That uniqueness is just what 
makes these programs shine. 
While there are some draw- 
backs, either of these two pro- 
grams could make the decision 
to buy a CD-ROM drive that 
much easier. 

List Price: CD-Ploy, $95; CD- 
AudioFile, $195. Requires: IBMor 
compatible. CD-Play supports 
EMS if available. Compact Disk 
Products Inc., 2t7 E. 85th Si., 
#216, New York, NY 10028; (212) 
996-6999. 
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For Record Collectors: 
How to Keep Track of 
Your Stacks of Wax 


BY PAUL V. OLOWACZ 


Every serious record collector 
must eventually face one bum- 
ing question. No, it's not “Do I 
sell my fumiture to make room 
for my 45s?""—a true maven 
doesn’t think twice about that. 
But as your archive grows, you 
will find yourself asking how 
you'll ever keep track of all your 
tunes. 

The answer may be to get a 
copy of For Record Collectors, 
a $59.95 database system from 
HomeCraft Computer Products. 
(Registered owners of other 
HomeCraft products can buy 
FRC for $25, and a shareware 
version is also available.) 

The program catalogs every 
recording you own, whether on 
singles, LPs, tapes, or CDs. It 
creates an entry for each song 
(up to 10 million in a file) with 
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up to three levels of detail: facts 
for the Collector (title, artist, 
and year), the Advanced Col- 
lector (which adds writer, pro- 
ducer, chart position, and la- 
bel), and the Radio Professional 
(which adds timing and play- 
lists). 

The manual provides only 
basic information for handling 
your data. This isn’t a problem, 
though, as the program is menu 
driven and easy to follow. 

For Record Collectors can 
search for recordings by any of 
21 search fields. For example, 
you can quickly track down all 
Top 40 doo-wop ballads from 
1958 with the word **Love’’ in 
the title using the Highest Chart 
Position, Type, Year, and Title 
search fields. 

You can print out the results 
of your searches on 3- by 5-inch 
index cards, if you choose. FRC 
can also print its reports to disk 
files in ASCII format. . 

Be aware that the setup of 
field names is rather rig- 
id—only a few can be changed, 
and none can be added. 

1 have a couple of gripes 
about FRC. For one thing, al- 
though you assign your own cat- 
alog number to each entry, you 
can use these numbers only for 
searches, not for calling up en- 
tries to edit. I also found that 
you can't always fit a lengthy ti- 
tle into the 40-character field, 
and the comments fields don’t 
leave room for anything much 
more profound than ‘*good 
beat." 

But if you don't feel like 
learning dBASE, and you're 
waist-deep in vinyl, and your 
head is spinning at 78 rpm, For 
Record Collectors isa good way 
to put you back in the groove. 
List Price: For Record Collectors, 
$59.95 ($25 for registered 
HomeCrafi users); shareware 
version. $7. Requires: 256K 
RAM. one disk drive (hard disk 
recommended), DOS 2.0 or later. 
Notcopy protected. HomeCraft 
Computer Products, P.O. Box 974, 
Tualatin, OR 97062; (503) 692- 
3732. 


CIRCLE 657 ON READER SERVICE CARO 








Gunship: Saving the 
World from the Red 
Menace 


BY GREG PASTRICK 


If you avoid computer-simulat- 
ed shoot-'em-ups because they 
offend your sensibilities, you 
tisk missing the sophisticated 


The weapons on the Apache 
are equally impressive: Side- 


| winders (for airborne targets 


only), a 30mm chain gun (all 
targets), armor-piercing mis- 
siles, and air-to-ground rockets. 


| Weapons can be fired only after 


programming and graphics that | 


are at the heart of MicroProse 
Simulations’ Gunship. This 
fast-paced, firepower-packed 


program puts you at the controls | 


of an AH-64A Apache helicop- 
ter, whose simulated flight ac- 
tion surpasses even the original 
Flight Simulator and Jet, 

The action can take place in 
any of four international hot 
spots: Southeast Asia, Central 
America, the Middle East, or 
Western Europe. Outside of the 
pyramids and deserts that mark 
the Middle East, the terrain in 
each locale is not remarkably 
unique, though it is a great im- 
provement over Jet's and Flight 
Simulator’s scenery. 

. Your foes? Bad guys pack- 
ing Warsaw Pact weapons. And 
you do face an impressive array 
of weaponry—from AA guns to 
SAMs to tanks to attack heli- 
copters. The locale and military 
quality of the troops you select 
dictate how tough they'll be and 
how new their weapons are. 





you lock on your target using 
the TADS (Target Acquisi- 
tion/Designation System). In 
Gunship the TADS appears 
both as an illuminated square in 
the main screen and as a magni- 
fied 3-D image of the target on 
the cockpit control display. 
When the TADS is not acti- 
vated, the display shows a_flat 
map view of the immediate 
area. This can be used along 
with the radar (threat display) to 
locate enemy positions. The 


larger grid map can be toggled 


for primary and secondary tar- 
get location, as well as current 
mission position and friendly 
base locations. 

The play options are impres- 
sive, too. The default training 
missions in the U.S. let you get 
a feel for chopper jockeying and 
allow you to practice using the 
Apache's targeting and weap- 
ons systems. It’s the one mode 
in which nobody gets hurt and 
everyone goes home. 

To fly real mission assign- 
ments, you must first correctly 
identify one of 20 vehicles pre- 
sented following the boot-up 
screen. A correct identification 
takes you beyond the default to 
pilot selection, tour-of-duty lo- 
cale, level of danger, and selec- 
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Gunship fers 

| you use ajoy- 
stick ta load 

— weapons onto 
your Apache 
helicopter 
There isa 
maximum 
weight re- 
quirement, 
though, so you 
may not be 
able to load as 
many weapons 
onto your ship 
. asRambocan 
} sing over his 
back 
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Sefore firing 
those att-to- 
ground rock- 
ets, you must 
lock on your 
target with the 
TADS, which 
appearsasan 
tHuminated 


square in the 
main screen 
and as a mag- 
nified image of 
the fargeton 
the cockpit 
control dis- 


tion of reality mode and enemy. 
Once set, these parameters be- | 
come the defaults, provided you 

don’t kill yourself or end up | 
MIA. Briefing and assignment, 
intelligence report, and arma- 
ment screens follow before 
you're allowed to enter the | 
cockpit and wind the chopper 


up. You always have the option | 


to go on Sick Call, but only a 
wimp would do that. 


A joystick is highly recom- | 


mended—it’s the only way to 
really fly this simulation. It also 
comes in handy for toggling the 
TADS and firing. However, 
you have to use the keyboard to 
control all engine and rotor 
functions, select weapons, jam 
radar, drop chaff and flares, 
change views (a 1 80-degree 
range of vision), toggle the 
map, and enter passwords. 

Flight is a thrill. To lift off 
the home-base pad, you turn on 
the engines, engage the rotor, 
and push the power (or collec- 
tive) up—using the number 
keys. For added fun, try flying 
in speedup mode (activated by 
hitting the Equal Sign key). 

The more proficient you be- 
come in speed turns, power div- 
ing, low-level flying, and hov- 
ering, the greater your chances 
of surviving missions. All the | 
electronic evasive measures are 
there, but when you've got an 
M-24 Hind attack helicopter on 





your, umm... . hind, a climb- 
ing dive or low-level dodge be- | 
tween mountains may be your 





only hope. Take away all the | 
gunplay and the flight action is 
no less exciting. 

Once you've got some flight 
time behind you, a mission 
might be set up like this for 
maximum danger and excite- 
ment: a hazardous, volunteer 
(read, mostly unsurvivable) 
daytime mission in Western Eu- 
rope to destroy enemy mobile 
SAM and tank units, with a sec- 
ondary target to destroy encmy 
helicopter bases. Flight condi- 
tions are real, with variable 
winds, and the possibility of a 
crash landing is always present. 
Remember, you'll be going up 
against first-line Soviet troops 
with the latest equipment. 
Watch out for untouchable tar- 
gets and surprise enemies that 
pop out of nowhere. 

Should you survive, accom- 
plish your mission, and make it 
back to a safe landing ata 
friendly base, you'll be awarded 
with medals and promotions. 
Then you can rearm, refuel, and 
retum to do battle with the Red 
Menace. 

List Price: Gunship. $49.95 
(available in 5%- and 34-inch 
ftoppy disks). Requires: 256K 
RAM. CGA or EGA (monochrome 
version available for Hercules 
card). Joystick recommended. 
Copy protected. MicroProse 
Simulations, 180 Lakefront Dr.. 
Hunt Valley, MD 21030; (301) 
TI-VISE. 
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Making Beautiful 
Music with IBM’s 
Music Feature Card 

























BY JONATHAN MATZKIN 


In the year since the introduc- 
tion of the IBM Music Feature, 
a variety of useful third-party 
software has appeared for the 
$495 synthesizer card, making 
it an attractive option for anyone 
interested in adding music capa- 
bility toa PC. 

The Music Feature card in- 
stalls in a full-length, 8-bit ex- 
pansion slot and attaches via a 
cable to an external MIDI pro- 
cessing unit that allows MIDI- 
compatible devices to interface 
with the PC. The MIDI inter- 
face is compatible with the Ro- 
land MPU-401 standard. It’s a 
bit basic, with only MIDI In, 
MIDI Out, and MIDI Thru con- 
nectors. 

In addition to the MIDI in- 
terface connector, the rear of the 
card has stcreo output jacks for 
connection to an amplifier and a 
headphone jack for private lis- 
tening. The jack accepts the ste- 
reo miniplug that comes on 


















Walkman-style headphones—a 
really intelligent choice, since 
many people already have such 
headphones, and because it al- 
lows the Music Feature to be 
used with no additional amplifi- 
cation equipment. 

The card uses a process 
called FM synthesis to generate 
sound. The signal output from 
an oscillator is modified by the 
output of another oscillator. 

You can generate up to eight 
simultaneous *‘instruments”’ 
with the Music Feature. Since 
the synthesizer is multitimbral, 
those sounds can be distinct 
from one another. The number 
of instruments that can be 
played simultaneously depends 
on how many notes each instru- 
ment is configured 10 play. If 
each instrument is set up to play 
one note at a time, a total of 
eight instruments can be ac- 
cessed simultaneously. 

Switches on the card can be 
set to allow the use of up to four 
cards in your PC. This makes it 
possible for as many as 32 in- 
strumental sounds to be ac- 
cessed at once within a musical 
composition. 

The Music Feature’s sounds 
vary in their approximation of 
“*real’’ instruments. They are 
almost all sonically appealing, 
however, and there is enough | 





Stereo output jacks found on the rear of the 1BM Music Feature card let you con- 
nect it oan amplifier or headphone jacks, The card installs in a full-tengih expan- 
sion slot and attaches via cabling to an extemal MIDI processing unit that lets 
MIDI-companble devices interface to the PC. 
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You Need for $219 



























keyboard works fine by itself. 







timbral variety to produce com- 
positions of considerable textur- 
al depth. There are 240 preset 
sounds, and you can program an 
additional 96 timbres with the 
appropriate software. 

IBM has relied entirely on 
third-party software to drive the 
Music Feature card. Texture, a 
professional sequencer from 
Magnetic Music, supports the 
card, as does PlayRec, a less 
powerful but easy-to-use se- 
quencer from Yamaha. 

Music Construction Set, 
from Electronic Arts, exploits 
the card in a way that younger 
users and musical novices will 
‘appreciate. Notes are selected 
with a mouse and dragged into 
place on a musical staff. Songs 
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Getting Started with MIDI: Everything 


If you already have a MIDI-compatible synthesizer and a PC, 
and you want to bring the two together, consider the $199 MIDI 
Starter System ($219 including MIDI cables) from Music Quest. 

The kit has a MIDI interface ona half-length, 8-bit expansion 
card. The interface has only MIDI In and MIDI Out connectors. 
You don't get the MIDI Thru, tape sync, and metronome con- 
nectors that come on full-featured interfaces, but you don’t need 
these features to get started. In fact, the simplicity of the hard- 
ware makes setup a very simple proposition, unlikely to intimi- 
date anyone who has installed an add-in card in a PC. 

Once you have installed the MIDI adapter and connected it to 
your compatible synthesizer, you load the Easy-8 sequencer pro- 
gram that comes with the MIDI Starter System. The software in- 
stalls easily and has an extremely simple, single-screen inter- 
face. Easy-8 has good help screens, and the pull-down menus 
are easy to figure out. I was able to start sequencing within a few 
minutes of copying the software to my hard disk. 

The sequencer lacks many features that advanced musicians 
require. For one thing, there is no graphic or notational display 
of the music that you enter into the sequencer; you have to play it 
back to examine what you have recorded. But, like the hardware 
in the Starter System, Easy-8 has the essentials; you can record 
and play back up to eight tracks, and you can adjust basic param- 
eters such as tempo. The program supports a mouse, but the PC 


The MIDI Starter System also includes sound-editing soft- 
ware that lets you develop and edit sounds on several of the 
more-popular synthesizers, including the Yamaha DX-21 and 
the Casio CZ.— Jonathan Matzkin 
List Price: MIDI Starter System, $199. Requires: 256K RAM, MIDI- 
compatible instrument, lwo MtDt cables, DOS 2.1 or later. Music Ques 
Inc., 1700 Alma Dr., #260, Plano, TX 75075; (214) 881-7408. 


CIRCLE 689 ON READER SERVICE CARD 


are played and modified by 
pointing to tape-recorder-like 
controls that are represented on 
the simple control screen. An- 
other screen allows you to scroll 
through and select from among 
the many preconfigured sounds 
in the Music Feature’s sonic vo- 
cabulary. Sounds can be quick- 
ly auditioned before they are se- 
lected. 

List Price: IBM Music Feature, 
$495. Requires: Full-length, 8-bit 
expansion slot; external stereo 
amplifier and speakers or stereo 
headphones; software for 
sequencing, composing, and 
editing music; DOS 2.0 or later. 
Contact your hocal 1BM dealer. 
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Why this publication 
and more than 1,200 
others let us go over 


their books 


once a year. 





Some publications, we're sorry to say, keep their readers 
undercover. They steadfastly refuse to let BPA (Business Pub- 
lications Audit of Circulation, Inc.) or any other independent, 
not-for-profit organization audit their circulation records. 

On the other hand, over 1,200 publications (like this one) be- 
long to BPA. Once a year, BPA auditors examine and verify the 
accuracy of our circulation records. 

The audit makes sure you are who we say you are. The infor 
mation helps advertisers to determine if they are saying the right 
thing to the right people in the right place. 

It also helps somebody else important: you. Because the more 
a publication and its advertisers know about you, the better they 
can provide you with articles and advertisements that meet your 
information needs. 

BPA. For readers it stands for meaningful information. For ad- 
vertisers it stands for meaningful readers. Business Publications 
Audit of Circulation, Inc. 360 Park Ave. So., New York, NY 10010. 
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Roland’s Desktop Studio Brings the 
Sound of Music to Your P€ 


BY JONATHAN MATZKIN 


The same PC technology that 

boosts productivity can also un- 
| leash the creativity of would-be 
composers and bandleaders. 
But many an experienced PC 
jockey has little or no concep- 
tion of how to make music with 


aPC. 
















computer. 


cluded. 
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against Communism 





The $995 PC Desktop Music 
Studio, from RolandCorp US (a 
manufacturer of electronic mu- 
sical instruments), includes ev- 
erything you need to begin com- 
posing, playing, and recording 
electronic music of almost un- 
limited variety on your personal 


The system consists of asyn- 
thesizer module, a MIDI inter- 
face that ties the synthesizer to 
your CPU, and sequencing soft- 
ware. MIDI cables are also in- 


The MT-32 synthesizer 
module looks different from tra- 


A Symphony of Sounds 
Make your PC sing with 
IBM’s Music Feature and 

Music Quest's MIDI Starter 


Bach and the Beatles on 


| CD-Play and CD-AudioFile 
bring your CD-ROM player 


For Record Collectors 
A database for music lovers 


Take to the skies in the fight 









ditional keyboard synthesizers, 
for an obvious reason: it lacks a 
keyboard. !ts small, 144- by !2- 
by 84-inch (HWD) case holds 
the tone-generating electronics 
that you'd find in aconventional 
synthesizer, but the MT-32 is 
controlled by software instead 
of akeyboard. 

The MPU-IPC MIDI inter- 
face links the MT-32 and the PC 
and can interface with other 
MIDI-compatible electronic de- 
vices, like Casio's MIDI guitar 
or a digital sampler. 

The MPU-IPC—a 1'%- by 
6'/- by 2-inch (HWD) external 
box—attaches to the PC via a 
cable and a half-length, 8-bit 
bus card. The interface connects 
to the MT-32 via MIDI cables 
and is compatible with Roland’s 
industry-standard MPU-401 
MIDI interface. 

The Ease software drives the 
Desktop Music Studio. It works | cussion sounds. 
like a multitrack tape recorder Ease lacks some of the fea- 
but uses computer memory in- | tures found in professional-lev- 
stead of tape. Rather than | el sequencers, and the whole 
sound, the sequencer stores in- | package is oriented for hobby- 
formation—known as a se- 
quence—that tells the MT-32 
what notes to play and how to 
play them. Notes are entered 
from the PC keyboard with a 
mouse or with an optional MIDI 
controller. 

Ease provides access to all 
of the MT-32’s hardware fea- 








The MPU-IPC MIDI interface connects the MP-32 to your PC and can also inter- 
face with a variety of MIDf-compatible elecironic devices 




































The MT-32 is multitimbral, 
which means that it can simulta- 
neously play two or more notes 
that do not have the same sound. 
Up to eight different timbres can 
be played at once, so youcan as- 
sign the sound of an eight-note 
chord to up to eight different in- 
struments. That total doesn't in- 
clude the MT-32’s realistic per- 


ists and serious amateurs. The 
MT-32 synthesizer module is a 
very powerful instrument, how- 
ever, and can be used with 
more-sophisticated software if 
desired. 

List Price; PC Desktop Music 
Studio, $995 Requires: 512K 
RAM: two disk drives; CGA, EGA, 
or Hercules graphies adapter; DOS 
2.0r later. RolandCorp US, 7200 
Dominion Circle, Los Angeles, CA 
90040; (2 t3) 685-5141. 
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ifyoudon't 
havea MIDI 
kevboard to 
use as an input 
device, you 
can enter notes 
tnto Roland's 


: Ease software 
tures. You can select and modi- ualig ee 
fy sounds, increase or decrease | | keyboard or 
the volume of a given sound, or pease. The 
adjust a variety of other musical notes are en- 
parameters. tered one ata 

| 


Like Roland's popular D-50 time and ap- 
keyboard synthesizer, the MT- pear as regu- 
32 uses a process called LA (lin- | ‘az mustealna- 
car arithmetic) synthesis togen- | uonenal 
erate sound. inpul screen. 
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Work like this 


doesnt just happen. 


LKXS RADIOGRAPHY OPERATING GROUP 


Review of 


During 1987, the LKXS radiography 
companics preascd forward vigorously with a 
series of preduct introductions and marketing 
programs designed to transform LKXS into a 
“new business" girded for continued growth in 
both the increasmgly competitive US. biotech- 
nology ficit and the emerging biotechnology 
market worldwide, 


Profits Up in Growth Year 


Throughout 1987, employees worked 
diligently to improve currcat product quality, 
contro! operating costs, and provide outstanding 
customer service. As a result, LKXS recorded its 
best profit year ever despite substantial 
meee ee introduces the Model 
NR¢. 


Sales /Costs /income 





1985 1986 
Bsus SF cons @ tne 


eT 


To foster continued growth ic overseas markets, 
we opened subsidiaries in Japan and Hong Kong. 


Review of Operations 


Operations 


These commitments have already paid off 
with interaational salcs accounting for 7% of 
total revenues. Next year, we expect a sirong 
showing as ibesc subsidiaries continue to 
establish themsehes, 


1987 Revenues by Area 
(Dollars in milhons) 


REGION AMOUNT = PERCUNT 
$3433 
$ 2885 
$1094 
$ 1088 
$713 
$ 633 


3S% 
29% 
N% 
1% 
7% 
7% 


Northwest 


Midwess 
New York 


$9846 100% 





To make sure we stay closcly in touch with 
our customers, in 1987 the LKXS companies 
expanded their customer service areas by 20%, 
Spending $25 million to train their account man- 
agement personnel. 


Mode! NR? is a Success 


The introduction of the Model NR? is a 
good example of our success in pressing 
technology forward and communicating the 
benefits of this new technology to hospitals and 
research institutcs around the world 

LKXS representatives mtroduced the Model 
NR? at major conferences in the field, both in 
the United States and overseas, to an 
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Let's just say it’s not for wimps. 

Boot up Microsoft” Flight 
Simulator” 3.0 and zap! Your mild- 
mannered PC is a G-Force cockpit. 
You choose which one. Lear Jet. 
Cessna 182. World War I Top Gun. 

You cee the degree of difficul- 
* too. Snow. Rain. Turbulence. 

errain. Zero to scary. Beginner 
to barnstormer. 

But how could you crash and 
burn with specs like these? Out the 
window, 3-D dynamic flight display. 
Pilot-perspective graphics. Third 
generation, solid-modeled images. 
A dashful of flight controls. FAA- 
spec Visual Flight Rules, Instrument 

light Rules. Real time flights. More. 

Microsoft Flight Simulator 3.0 
is the only flight simulator that 
comes with modem hookup. Tap 
your phone. Go flying with your 
friends. Anytime. Anywhere in its 
10,000 square mile airspace. 

But if you can’t stand the heat, 
stay out of the cockpit. Reality is a 
tough town. 

For the name of your nearest 
authorized Microsoft dealer, call 
(800) 541-1246, Dept. E25. 


_ Microsoft. 
Flight Simulator 30 


Microsoft is a registered trademark of the Microsoft 
Corporation. eh Simulator is a registered trade- 
mark of SubLOGIC Corporation used under 


license by Microsoft Corporation. 





» francisco, Golden Multupte windows do wonders for 
Gate Bridge at oclock. Pilot at 500 your vision. Cockpit view. Spotter 


Pulldown menus give you ¢ firm orip 
on reality, Instruments, Airsreed 
Weather, Location. Of course. ti. res 


plane view. Even a locator map with 
a zoom view 


